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Definitions of terms 
 
Primary Health Care Services: Basic curative and preventive health services, usually 
provided outside the hospital by health clinics  
Health clinic: a health frame providing health services outside the hospital 
BPHS: a special package of primary healthcare services developed by the Ministry of Public 
Health of Afghanistan  
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curative health services, usually active in rural areas 
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Abstract 
 
Background: Mobile health units are an alternative method for providing healthcare 
services to underserved and hard to access areas. Cost-effectiveness analysis can be used as a 
tool to select healthcare interventions that can achieve greater health gain with less cost, and 
the economic evaluation of health interventions is increasing, due to financial constraints 
worldwide. A mobile healthcare program was lunched in rural Afghanistan in 2008 for the 
purpose of increasing the access of people living in the remote and hard to access areas who 
didn’t have access to fixed healthcare facilities. Considering the financial constraints and the 
need for effective allocation of resources I decided to conduct a study in this regard. No study 
has been conducted in Afghanistan to assess the cost-effectiveness of the mobile health teams 
so far. The purpose of this study was to comparatively analyze the cost-effectiveness of the 
mobile health teams (MHTs) against the basic health centers (BHCs) to find out which one is 
a more cost-effective option for serving the rural areas. 
Methods: Per visit cost was compared between mobile health teams and basic health 
centers. Data on cost and patients’ visits was obtained from the health clinics and the ministry 
of public health（MoPH）Afghanistan. Conducting discussion sessions with health clinics 
staff and from the related departments of MoPH to confirm the accuracy of data along with 
arranging the data to match the purpose of the study followed this. Also, For the purpose of 
confirming the accuracy of data, arranging the data to match the purpose of the study, and 
understanding other factors influencing the operations of the MHTs and BHCs, discussions 
with health clinics staff, relevant departments of the ministry of public health of Afghanistan, 
the health clinics as well as the users and experts on equipment, buildings and vehicles were 
conducted. Information on the current cost of the equipment and vehicles were obtained from 
the local market. Data cleaning was conducted, cost categories and patients’ visits categories 
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were identified and measured according to the methods advised by the World Health 
Organization and the literature on cost-effectiveness.  
Results: The average Per-visit cost for a mobile health team was calculated to be 
US$2.52 and for the basic health centers it was about US$1.19; that is mobile health teams 
are 38% more costly, though the amount spent was still not very significant and prohibitive. 
The per-visit cost was highly dependent on the number of patients’ visits, which means as the 
patients’ visits increased, the per-visit cost dropped accordingly. 
Conclusion: Mobile health teams were able to improve the access of patients living in 
distant and dispersedly located rural areas with an average 38% higher per-visit cost. 
Considering the 6-8 service delivery points, replacing mobile health teams with basic health 
centers may require establishing one health clinic in each service delivery point; this will 
result in an increase of almost 6-8 times in the cost and an inefficient utilization of the 
resources. 
  
 Chapter-I 
Introduction 
 
1.1 General concepts 
 
People living in rural areas of developing countries suffer from a relatively lower 
level of health in comparison to their urban counterparts. The rural areas are usually 
characterized by a weaker economy, hard and difficult to access terrain, and a lower 
availability of services and resources. Their social values, priorities, and lifestyle are different 
from the cities (Strassor & Strassor, 2003). 
Considering the rural context, providing equitable, universally accessible, affordable, 
acceptable, and quality healthcare services is a big challenge for governments around the 
world (Bodenheimer, 1969). On the other hand, Governments around the world are facing 
budget constraints and therefore investment on health is a global issue for policy makers. 
Appropriate allocation of resources is valuable for the effective and efficient delivery of 
healthcare services (Bodenheimer, 1969), (Zergaw, Mariam, & Ali, 2002). There is a need for 
assessing the alternative methods of delivery of healthcare services to select which option can 
address the most pressing health problems and maximize health gain (Denny, 1974). Cost-
effectiveness analysis is a tool used by policy makers to select the healthcare interventions, 
which can gain better health with lesser cost (Laxminarayan, Chow, & Shahid-Salles, 2006).  
Rural areas are located distant from the cities. Distance is an important determinant in 
the utilization of healthcare services. In developed countries distance determines whether to 
use general care or to seek specialist level of care, while in developing countries distance 
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determines whether to use the healthcare services or not. Therefore, in developing countries, 
it is vital to bring the healthcare services closer to the patients (Doerner, Focke, & Gutjarh, 
2007). Various attempts have been made worldwide to reduce urban and rural health 
disparities and to provide equitable healthcare services universally accessible for all. An 
important step in this regard was the development of primary healthcare services (PHC) 
strategy, proposed by Alma Ata International Conference in 1978. All the world health 
organization (WHO) member countries unanimously accepted the strategy. PHC was 
recognized as “a means for providing comprehensive, universal, equitable and affordable 
healthcare services for all countries” (Accera, Iskyan, & Qureshi, 2009, p. 17). 
The healthcare setting for the implementation of PHC is different among the 
countries. However, some developing countries adopted similar approaches in this regard. 
PHC strategy is rooted in the communities, and the basic preventive and curative healthcare 
services are given within the community. Referral system follows the hierarchy of health 
services delivery system from the basic community level of health clinics to more 
compressive ones and finally to the secondary and tertiary hospitals as needed. Two 
examples of such a system are the health system of Nigeria (Orubuloye & Oyeneye, 1982), 
and Afghanistan (MoPH, 2010). 
Providing basic healthcare services to the rural areas need more specific approaches. 
There are three common strategies including mobile clinics, fixed or stationary health clinics 
and a mix of them (stationary clinics supplemented by mobile clinics). Fixed health clinics 
are usually desired as they provide services regularly; but due to financial constraints, lack of 
human resources and more other reasons, they could not be available all the time. The 
selection between mobile and fixed clinics is mainly dependent on three kinds of factors: 
Geographic-demographic conditions; the desired level of healthcare, like generalized 
comprehensive care, emergency or specialized, etc.; and the cost-benefit factors. A cost-
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benefit study should be done before deciding on selection between the two methods 
(Bodenheimer, 1969) 
To increase access of the healthcare services to distant rural areas with a lower 
density of population, many developing countries supplemented their hospitals and stationary 
health clinics with mobile clinics. The logic behind this strategy is that a widely spread 
population needs many fixed health clinics, which are sometimes not feasible due to high 
costs of buildings, and allocation of personnel and resources. On the other hand mobile 
clinics, with small staff and limited resources, travelling to the small towns and villages can 
increase access with less cost (Doerner, Focke, & Gutjarh, 2007). Mobile health clinics 
played a significance role in delivering health care services to the rural areas (Bodenheimer, 
1969) 
There are an increasing number of studies on economic evaluation of healthcare 
interventions. The cost-effectiveness analysis of the mobile clinics in comparison to 
stationary health clinics has been conducted in many countries. The results vary for each of 
the countries/places, based on local circumstances. A group of researchers (Vos, Borgdoff, & 
Kachidza, 1990)conducted a study on the cost and output of the mobile clinics serving a 
commercial farming area in the Goromonzi District of Zimbabwe. The researchers found that 
mobile clinics were a better option for this specific location, as they can increase 
geographical access and reduce cost. 
While another study conducted by (Menke & Wray, 1999)shows the opposite results. 
The researchers compared the cost of six mobile clinics serving the rural veterans in the USA 
with the parent Veterans’ Affairs Medical centers (VAMC). It was concluded that mobile 
clinics were more expensive in comparison to the parent VACM and therefore were 
considered as an inappropriate option. 
Although mobile clinics are not uncommon in Afghanistan, in 2008, the ministry of 
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public health of Afghanistan added the Mobile Health Teams (MHTs) to the basic package 
services (BPHS) delivery system. Developed in 2003, BPHS is the backbone of the 
Afghanistan health system rebuilt in 2002 (MoPH, 2010). 
The purpose of MHTs’ strategy was to increase access of the rural, remote and hard to 
access areas of the country to the basic and essential healthcare services. This decision was 
made on the notion that some of the existing fixed health clinics (basic health centers, BHCs) 
in the rural areas was under-utilized and therefore was inefficient to deliver BPHS. It was 
anticipated that in rural areas, MHTs could provide more cost-effective services in 
comparison to BHCs (MoPH, 2008) 
One important aspect of MHTs’ strategy was its financial aspect. Investment on 
health in Afghanistan is a greater challenge. Afghanistan is one of the poorest countries of the 
world (Dupree, 2011). International donors provide about 85% of public expenditure on 
health. Their main consideration for funding the BPHS was that they needed to know the 
estimated cost of its delivery (Ameli & Newbrander, 2008) 
A recent survey conducted by the Afghanistan national public health institute (APHI) 
states that the costs of resources allocated to the healthcare services are higher than what was 
anticipated. Therefore the cost and quality studies were needed to ensure efficiency, 
appropriate allocation of the resources and identification of resources gaps (MoPH, 
2011).Before the establishment of current MHTs by MoPH in 2008, one study was conducted 
on identifying the patterns of patient’s visits to the different types of health clinics including 
12 primary clinics and four mobile health teams in three northern provinces of Afghanistan. It 
was found that MHTs were effective in increasing access to the rural areas (Morikawa, 
Schneider, Becker, & Lipovac, 2011). 
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There are only few studies on the cost analysis of primary care clinics in Afghanistan. 
A study was conducted by (Ameli & Newbrander, 2008), in which the effect of change in 
utilization and quality of healthcare services on the cost of health clinics were analyzed. The 
per patients’ visit cost and per-capita cost of a number of fixed health clinics in 13 provinces 
of Afghanistan was identified.  
This quantitative study focuses on the analysis of cost-effectiveness of MHTs in 
comparison to BHCs in rural Afghanistan. Up to now, no study has been conducted to 
compare the cost-effectiveness of the two alternative methods.  
This thesis is organized into six chapters: chapter one, focuses on introduction to the 
research problem, research objectives, conceptual framework, hypothesis, research questions, 
limitations of the study and important assumptions. Chapter two explains the country profile 
and healthcare system of Afghanistan in connection with the research problem. Chapter three 
will discuss and review the major relevant literatures and studies on rural health, primary 
healthcare, mobile clinics as well as the cost-effectiveness of primary healthcare and mobile 
clinics. Chapter four includes the methodologies and tools used to answer the research 
questions formulated for this study. Chapter five is allocated to the analysis of collected data 
and research findings.  Chapter six is about discussing the results and findings as well as 
conclusions and recommendations of the study. Bibliography is placed at the end. 
 
1.2 Research Background 
 
Afghanistan is a mountainous country with harsh and dry climate (Dupree, 2011). The 
total population of the country is about 28.15 million (UN, 2011), about 76% of which is 
living in rural areas. The GDP per is about US$572 (IMF, 2011) and about 36% of its total 
population is living below the poverty threshold (World Bank, 2010). The war and conflicts 
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lasting for more than 25 years worsen the conditions; People are suffering from Poverty, 
insecurity, lower availability of resources, and poor public services. The problem is worse in 
the rural areas (World Bank, 2010). 
While Afghanistan had a poor health condition even before the Soviets Union (USSR) 
invasion in 1979, the 25 years of war and conflict worsened the condition. Afghanistan is one 
of the countries with the worst health conditions in the world. In 2001, the country was 
ranked 173rd of the 174 countries of the world in terms of human development index. The 
country had the highest maternal mortality rate of 1600 per one hundred thousand live births 
and the fourth highest under five-mortality rate in the world. Other health problems included 
an almost collapsed health system, lower access to healthcare services, lower nutritional 
status, higher mortality and morbidity of infectious diseases (Accera, Iskyan, & Qureshi, 
2009). 
In 2002, the ministry of public health of Afghanistan (MoPH) in partnership with the 
international donors and implementing agencies started to rebuild the healthcare system. A 
situational analysis was conducted on the country level, based on which new health sector 
policy and strategies were developed. BPHS was the cornerstone of the new policy; most of 
the health system’s reforms were conducted in line with the requirements of the BPHS 
implementation. The main reforms include assigning of new roles to the different 
stakeholders in the health system: MoPH took the stewardship role for leading the system, the 
donors are mainly responsible for funding the health system and the delivery of healthcare 
services were mainly contracted-out to the national and international non-governmental 
organizations (Newbrander, Yoder, & Debevios, 2007) (Accera, Iskyan, & Qureshi, 2009) 
(WHO, 2006). 
The BPHS delivery system is organized in the form of health clinics. There are five 
categories of health clinics, ordered form the simplest to more comprehensive ones such as: 
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health posts, health sub-centers, mobile health teams, basic health center, comprehensive 
health centers and finally district hospitals (MoPH, 2008). 
Mobile health teams and health sub-centers were added to the health system in 2008. 
The reason for adding them was to expand the BPHS to the far rural areas of the country, 
where a major proportion of the people still don't have access to healthcare services (MoPH, 
2008). 
In 2008, the ministry of public health made a contract with global alliance for 
vaccination and immunization (GAVI) to establish 26 mobile health teams in 25 provinces of 
the country. The implementation of MHTs services is contracted out to national and 
international non-governmental organizations. The rational for its establishment was that the 
basic health centers in the rural areas are under-utilized and therefore are inefficient to run. 
Considering the financial constraints as well as lack of health professionals especially female, 
it was decided that the mobile health teams might be a better option in terms of both 
feasibility and increasing access (MoPH, 2008). The main objectives of establishing the 
mobile health teams were to increase access of the rural people to healthcare services, to 
strengthen community based healthcare services and to ensure the participation of the 
community in decisions related to their health (MoPH, 2010). 
Mobile health teams are considered as an extension of the service provided by basic 
health centers. Therefore mobile health teams in far rural areas will provide similar 
healthcare services offered by BHCs in the less remote areas. The number of MHTs is 
limited; decisions in this regard will be made in consultation with local authorities and the 
local community. Each mobile health team has a vehicle and each mobile health team is 
conducting regular periodic visits to the specified services delivery points. The services 
delivery points are identified with the consultation of the related community. It was realized 
that mobile health teams should conduct the planning of the healthcare services in 
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consultation with the community leaders.  As the areas of services delivery are located 
faraway, the team may need an overnight stay there. Local community will support the 
mobile health team in providing space for service delivery as well as the overnight stay 
facilities. There should be at least one visit of three days duration per two months to each 
service delivery point by a team in each province. The schedule of visits could be changed 
based on the security conditions, level of remoteness of the area as well as the need of the 
community (MoPH, 2010). 
During the field visit it was realized that each team has a 4X4 pickup vehicle, which 
are donated by the ministry of public health or rented from the local people. Although, there 
were donated vehicles designed as ambulances, due to security reasons the MoPH has 
replaced the ambulances with the ordinary rental vehicle available in the local area. There are 
four staff members in a team: a healthcare provider (either doctor or nurse), a midwife, one 
vaccinator and one driver.  
 
1.3 Statement of the problem 
 
People of the remote areas are suffering from a lack of accessibility to healthcare 
services, which seriously affect the health conditions of the population, resulting in higher 
rates of mortality and morbidity of the population. The main barriers to the delivery of 
healthcare services in remote areas are longer distance and the scarce location of the 
communities with a low density of population, lack of healthcare providers, poor 
transportation and communication means. Poverty and unaffordability of purchasing the 
healthcare services are other important issues. The mobile health teams carry out the 
provision of healthcare services to the rural areas of Afghanistan. The main concern is the 
high cost of the mobile health teams’ operations. The main challenge for expansion of the 
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basic package of healthcare services (BPHS) is the resources for its implementation. 
Selecting cost-effective interventions would ensure an effective utilization of resources. 
Considering the total cost, equity and feasibility in the Afghanistan context, the healthcare 
intervention should be cost-effective (World Bank, 2010). In addition to some other 
healthcare interventions, mobile health teams and basic health centers, a fixed health clinic, 
are the main methods of delivery of health care services. There is a need to compare the cost 
and effectiveness of the two methods of delivery of healthcare services to the rural areas of 
Afghanistan. If the two methods are not compared in terms of cost-effectiveness, two types of 
problems may occur. Either the services may be provided with a higher cost, or less 
availability of healthcare services to the rural population. 
This study was conducted to compare the cost of services provided by the mobile 
health teams with those of the basic health centers, in order to find out which one of the two 
methods can provide better services with a lower cost. 
A systematic random sampling method was used, based on which five mobile health 
teams and five basic health centers were selected to generalize the results of the study on the 
country level. Data on annual number of patients visits as well as the annual operations cost 
of both MHTs and BHCs was collected from the MoPH and the health clinics. The annual 
cost and annual number of patients’ visits were calculated for each sampled health clinic, 
based on which the per-visit cost was identified. The total number of patients’ visits, total 
annual operations costs and the per-visit cost were compared between the two types of 
clinics. Also, some other factors influencing the costs and number of patients’ visits were 
compared between the two healthcare settings to finalize which of the two methods is more 
appropriate in terms of the cost-effectiveness in rural areas of Afghanistan. 
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1.4 Significance of the Study 
 
The study will reveal important differences in costs and output (services) differences 
between the two types of health clinics in the rural areas. The results and findings will help 
the policy makers to select a more cost-effective method for the delivery of healthcare 
services. The findings will help planning and budgeting managers of the relevant health 
organization to allocate resources and budget in a more effective way. The study will help the 
healthcare providers to improve the provision of healthcare services and to efficiently use the 
resources. This study could be a base for other research on cost-effectiveness analysis in 
other countries, as there are only few studies in this area.  
 
1.5 Purpose of the study 
 
The purpose of this comparative study was to analyze the cost-effectiveness of the 
mobile health teams in comparison to basic health centers in providing selective primary 
healthcare services to the rural areas of Afghanistan.  
The specific aims of the study were to: 
1. Calculate the average annual operations cost of a mobile health team 
2. Measure the average annual operations cost of a basic health center. 
3. Compare the per patient visit cost among the mobile health teams 
4. Compare the average per patient visit cost between the mobile health teams and basic 
health centers. 
 
 
11 
 
1.6 Conceptual Framework 
 
Two features characterize a cost-effectiveness analysis: first, it deals with both cost 
and output of a set of activities (package) and second, it is concerned with the choices 
(alternatives) of package, which use cost to produce output. No set of activities (package) 
could be acceptable to us if we don't know what are the consequences of that package. Also 
we will not accept any package, even if its consequences are known and desirable, unless we 
understand the price of achieving it (Durmond, Sclupher, Torrannce, O'Brien, & Stoddart, 
2005). Cost-effectiveness analysis in healthcare is a tool used to compare the cost of an 
intervention with its expected results. An intervention is a set of activities, which uses 
resources (input) to produce the desired output (services/consequences). The consequence in 
healthcare is the health gain, which could be expressed as reduction of the risk of a health 
problem, reduction in the severity or duration of an illness or injury, or deaths averted 
(Laxminarayan, Chow, & Shahid-Salles, 2006). In a cost-effectiveness analysis we compare 
the alternatives or choices in terms of which intervention can produce better results with a 
lesser cost. The comparison is expressed as a cost-effectiveness ratio. That is the relative 
cost-effectiveness of an alternative in comparison to the next one (Durmond, Sclupher, 
Torrannce, O'Brien, & Stoddart, 2005). 
The conceptual framework of Laxminarayan, Chow and Sonbols, (2006) was used as 
a guide for conducting of this study. The model explains that cost-effectiveness analysis is 
based on comparing two interventions for the two dimensions of cost and effect. There are 
four possibilities, the intervention may produce: lower results with higher cost, higher result 
with higher cost, higher result with lower cost and lower result with a lower cost. From the 
cost-effectiveness analysis point of view, we choose the intervention, which can give the 
third result that is a higher result with the lower cost. Figure 1.1, graphically shows these 
relationships. 
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The conceptual framework was used as a guide for conducting this study. The cost-
effectiveness analysis is applicable for comparing the mobile health teams and basic health 
centers. Because both, mobile health teams and basic health centers are aimed to increase 
coverage of the primary healthcare services, they are using similar resources and have similar 
expected outcomes (health gain), but the strategies are different. This study was conducted to 
identify the costs of operating each of the two types of healthcare settings. Also the results 
were measured as the number of patients served by each of the two healthcare settings. The 
operations costs as well as the results were compared between the two types of healthcare 
interventions.  
 
Figure 1.1: Conceptual framework 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Using Cost-Effectiveness Analysis for Setting Health Priorities | Disease Control Priorities 
Project, 2008).1 
                                                
1Retrieved from www.dcp2.org 
Alternative is 
worse in both 
respects 
Alternative is 
better in both 
respects 
Cost More  
Cost Less 
More Effective 
Less Effective 
✕
✕ 
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1.7 Hypothesis 
 
In rural areas of Afghanistan, Mobile Health Teams are providing more cost-effective 
healthcare services in comparison to Basic Health Centers. 
 
1.8 Research Questions 
 
To achieve the purpose of this study the following main question has to be answered: 
What is the cost-effectiveness of mobile health teams in providing selective primary 
healthcare services to the rural areas of Afghanistan in comparison to basic health centers? 
To answer the main research question, the following sub-questions were asked: 
1. What is the average per-visit cost for a mobile health team in rural Afghanistan? 
2. What is the average per-visit cost of a basic health center in rural Afghanistan? 
3. How did the cost per-visit vary among the mobile health teams 
4. How did the average per-visit cost compare for the mobile health teams and basic 
health centers 
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Chapter-II 
Country profile, Health System 
 
This chapter discusses the important aspects of the country profile and country health 
care system and the mobile health team project of the ministry of public health of 
Afghanistan. 
 The purpose of including these topics is to give more insight about the context of the 
research problem and conditions under which the selective primary healthcare services are 
conducted; especially the operations of the mobile health teams are discussed. 
 
2.1 Country profile, Afghanistan 
 
The country profile mainly focuses on Geography, Economy, and population and 
demography. All of these issues influence the delivery of healthcare services.  
 
2.1.1 Geography 
 
Afghanistan is a landlocked country the location of which is considered differently in 
different literatures. Afghanistan is located in South Asia, the total area of which is about 
652,230 square kilometers. The country shares borders with many countries; in the southeast 
there is Pakistan having the longest border of 2,430 kilometers long, in the north it is 
connected with central Asian countries of Tajikistan, Turkmenistan and Uzbekistan with 
shared borders of 1,206, 744, and 137 kilometers respectively; in the west the country has a 
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shared border of 930 kilometers with Iran. Also a small part is connected to china in the north 
of the country (Dupree, 2011) 
 
Figure 2.1: Map of Afghanistan 
Source: Encyclopedia Britannica, 2005. Retrieved from 
http://www.britannica.com/EBchecked/topic/7798/Afghanistan/21392/Last-Afghan-empire 
 
Afghanistan is a mountainous country with deserts in south and fertile lands in its 
north. The Hindukush Mountains crossing the central part divide the country into three 
regions, which are different from each other in terms of altitude, climate, and social 
characteristics. The central region is highland, which covers about 70% of the countries area 
with the average altitude of about 2700 kilometers, having dry climate with hot summers and 
cold winters. The southern region is high plateau with sand-deserts and arid climate, having 
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the average altitude of 900 meters from the sea level; this is a very infertile part of the 
country, having only a few fertile areas located along the rivers sides. The northern region is 
the most fertile area of the country, which is plain and composes 15% of the country land. 
The region is also rich in mineral deposits and natural gases (Dupree, 2011). 
Afghanistan has no sea border, is not connected with sea and the main source of water 
is the melting of snow from the mountains mainly the Hindukush series. The country has four 
main rivers including Amu Darya, HariRud, Helmand Arghandab and Kabul rivers. The 
rivers water is dependent on the amount of snowfall; in spring they flood while in summer it 
becomes dry and forms pools. The irrigation system is through Qanat2 formation, which if 
not available the agriculture will not be possible to sustain. (Dupree, 2011). 
There is an important relation between geographical and terrain characteristics and the 
main health outcomes in Afghanistan. The difficult terrain restricts access to health care 
services provision and contributes to higher maternal and child mortality. Insufficient child 
nutrition is due to lower availability of corps, which in turn is caused by insufficient farmland 
along with poor irrigation and water supply. The rural and remote characteristics of the land 
with a scattered population and difficult to access also make it difficult to coordinate the 
delivery of health care services as well as to collect data on health. The harsh and changing 
climate affect the economic opportunities as well as facilitate the burden of diseases. Also, 
the movement of the population through the huge border along with hard terrain also causes 
insecurity, which in turn results in physical injuries and disabilities (CU, 2008).  
 
2.1.2 Economy 
 
Afghanistan is one of the poorest countries in the world; about 36% of its population 
                                                
2Qanat is an underground water management system in Afghanistan for transporting water for the purpose of 
avoiding water loss by hot weather and other factors. 
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is living under the poverty threshold. Among the main problems are unemployment and a 
lack of sufficient housing, safe drinking water, and electricity. About 36 percent of the 
country’s population is unemployed and lives below the poverty threshold (World Bank, 
2010). The economy of Afghanistan is conventionally unstable and imprecise. The 
agriculture, which is the main source of income, has been severely damaged by the war 
during 1980s and 1990s. The industrial activities also usually depend on the agricultural 
output and face the same situation. Other main challenges to the economic growth include: 
the opium business, a major part of the illegal economy in Afghanistan, which in 2006 
provided about 53 percent of the Gross Domestic Product (GDP); smuggling especially 
across the border of Pakistan is another part of the black economy; and finally the economic 
dipartites are among the main challenges (Dupree, 2011). Despite improvement of the 
economy of Afghanistan since 2002, which is mainly due to international assistance to the 
country along with investment and growth of agricultural production following four years of 
drought, Afghanistan is still one of the poorest countries of the world. The gross domestic 
product of the country at the current prices was about US$17 billion and the GDP per capita 
was estimated to be US$ 572 in 2010 (World Bank, 2010). 
Due to a lack of census and inability to accurately assess the domestic GDP, the GDP 
of Afghanistan is uncertain. Even the basic macroeconomic data is not available accurately. 
Some primary sources show the GDP of Afghanistan in $US as: Afghanistan Central Statistic 
Organization (CSO), 18.4 billion; CIA World Fact Book, 17.9 Billion; World Bank 
Economic updates 10/11, 7.45 billion; IMF WEO Database 9/11 19.38 billion; and UN 
country profile, 12.853 billion (Kordesman & Alreigh , 2012). The breakdown of GDP by 
sector shows that Afghanistan is an agrarian country. Agriculture accounts for 38% of the 
economy, while industrial and services sectors contribute to 24% and 38% of the national 
economy respectively. Its agricultural ratio of economy is twice of the regional average and 
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fifteen times of the western average. The harsh climate of the country with severe droughts, 
insufficient farmland, large population of youth and diverse ethnic structure and a strong 
tribal structure of the society and war all have resulted in the loss of existing economic 
capacities (Dupree, 2011). The trade of Afghanistan with other countries is about 
5billion$US annually. Since 2002, the trade of Afghanistan has expanded. The country has 
trade with Pakistan, Iran, Turkmenistan, Uzbekistan, United States, European Union, Japan, 
and India (Dupree, et al 2011). 
 
2.1.3	  The	  opium	  economy	  of	  Afghanistan	  
 
Opium economy also called the black or illegal economy accounts for about 40% of 
the GDP and in rural areas it accounts for about 80% of the household income. The annual 
survey of opium production conducted by the United Nation Office for Drug Control is 
shown in the figure below. Opium economy in Afghanistan emerged in 1970s. In 1999 the 
opium production hit the higher graphs compared to the past. In 2000, Afghanistan produced 
about 70% of the total opium in the world. In the year 2001, the Taliban Government banned 
the production of opium and therefore the graph of its production fell to very low levels. In 
2002 the production regained a higher level, making Afghanistan the world’s largest producer 
of the opium (UNODC, 2012). 
The reasons for growing opium economy are mainly related to the events during the 
war days. During the 1980-2000, the absence of an effective central government, use of 
income from opium by the war groups, degradation of the agricultural and most economic 
infrastructure are among the important factors that facilitated the rapid growth of the opium 
economy (UNODC, 2003). 
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Figure 2.2: Opium cultivation in Afghanistan (ha) Since 1994-2011 
 
 
Source: (UNODC, 2012) 
 
The farmers grow opium because: opium trade was legal before 2001; it is a 
profitable business with low labor cost; it is the source of saving and insurance against 
poverty; and there is no need for marketing or storage, as it is sold on spot (UNODC, 2003). 
The opium is sent to international markets by trafficking through volatile borders of 
Afghanistan. The ethnic groups play a key role in its trafficking to the neighbor countries, 
that is: Pashtun to Pakistan, Tajik to Tajikistan and Iran, Uzbek to Uzbekistan. The farmers 
get very little benefits from growing opium; the bigger part of profit goes to smugglers who 
are trafficking it through borders of Afghanistan to the international markets (UNODC, 
2003).  
 
2.2	  Population	  
 
Due to the lack of accurate census, the population and demographic information of 
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Afghanistan is uncertain (Kordesman & Alreigh , 2012). In 1972-1974, the State University 
of New york (SUN) along with USAID conducted a demographic survey of Afghanistan by 
using modern methods. The survey reported the total population at about 10.2 million, but 
was not a representative survey (TAU, 1986). The last survey of population of Afghanistan 
was conducted in 1979, which shows the total population as 15,551,358 out of which 85% 
are living in the rural areas and only 15% are living in the cities (APHI, 2011). Unfortunately, 
there has been no accurate census in Afghanistan since 1979. Different sources show 
different estimates about the number of population. Afghanistan Central Statistics 
Organization (CSO) in its yearbook 2010-2011 settled the population of the country to be 
24.485 to 26.0 million. According to CIA World Fact Book it is about 30 million. The World 
Bank in its document Economic updates 2010-2011 says that it is 30.18 million. The UN 
statistics in UN Country profile estimates it at 28.15 million (Kordesman & Alreigh , 2012). 
About 22.6% of the total population lives in urban areas and the rest is residing in 
rural areas. The distribution of population for age is such as: 45.9 % of population is under 15 
years of age, about 50% are aged 16-59 years and only 4.0 % male and 3.6% of female can 
reach 60 year of age or above. The average annual population growth rate is 3.2 percent, 
which varies between 2.8 to 4.7 percent for rural and urban areas respectively. The fertility 
rate is 6.3 per women (UN, 2011). The annual birth rate is 45 per 1,000 populations, and the 
estimated annual death rate is 17 in 1,000 population (World Bank, 2010). 
 
 
 
 
 
 
 
21 
 
Figure 2.3: Population pyramid of Afghanistan 
 
 
 
Source: US Census Bureau, retrieved in May 2012 from:  
http://www.census.gov/population/international/data/idb/region.php 
 
The literacy rate, which is defined as ‘age 15 and over who can read and write’, is 
about 28.1% for the total population. For males the literacy rate is 43.1% and for females 
12.6% (UNODC, 2012). 
 
2.3 Health situation of Afghanistan 
 
The health situation of Afghanistan is one of the worst in the world. The main 
contributing factors include the wars and conflicts lasting for about three decades. The direct 
effects of war and conflict and the political instability, and collapsed economy due to war, put 
the life of people in a worse condition.  The basic need of life including food, shelter, and 
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clothing are not adequately available. 3 Up to 2001, the poor functional healthcare system, 
shortage of health professionals especially in the rural areas and absence of accurate national 
priorities resulted in a limited access of people to the quality healthcare. There was little 
coverage of people by preventive and curative healthcare services. Coverage of services such 
as skilled birth attendance, antenatal care and immunization were very limited. All these 
factors put the health of the people in a worse condition.  
Afghanistan is one of the countries with the worst health indicators in the world, 
especially in the reproductive health and healthcare financing. Afghanistan is ranked fourth in 
having higher fewer than five mortality rates and first in maternal mortality rate. 
In 2001, the infant mortality rate (IMR) was about165 per 1,000 live births; the under 
five mortality rate (U5MR) was estimated at about 257 per 1,000 live births and maternal 
mortality rate (MMR) was about 1,800 per 100,000 and in some parts of the country it was as 
high as 6,507 per 100,000 (World Bank, 2010). 
The latest values of health indicators published by the world health organization 
(WHO) also show improvements. Currently, Life expectancy at birth is 47 and 50 years for 
male and female, respectively. Adult Mortality rate (per 1000 Adult aged 15-59) in both 
sexes is 399 and under-five mortality rate (per 1000 live births) in both sexes is 199. Maternal 
Mortality Rate is 1400 per 100, 000 live births (WHO, 2012).  
According to (WHO, 2006), infectious diseases are the main causes of morbidity. The 
important ones are respiratory diseases, diarrhea and urinary tract infections. Though there is 
no accurate data on disease mortality and morbidity, the top ten causes of morbidity of 
diseases is shown in table below: 
The latest survey conducted by the Afghanistan Institute of Public Health, Ministry of 
Public Health of Afghanistan, identified more accurate figures for mortality rates in 
                                                
3www.who.int/disasters/repo/7543.doc 
23 
 
Afghanistan. The main causes of death in Afghanistan are non-communicable disease like 
cardiovascular diseases and cancer, which account for about 35% of mortality rate. 
Communicable and infectious diseases are responsible for about three out of ten deaths. 
Injuries mainly of war and violence are major causes of death; in 21 percent of men and 
seven percent of women death is due to injuries. The main cause of maternal death is 
hemorrhage which accounts for about half of the maternal mortality rate. Acute respiratory 
infections and other serious infections are the leading causes death among of less than five 
years of age (APHI, 2011).  
 
Table 2.1: Ten top diseases morbidity in Afghanistan 
 
 
 
 
 
 
 
 
  
 
Source: (WHO, 2006) 
 
According to the latest survey by the Afghanistan Institute of public health in 2010, 
there are remarkable improvements in the health status of people of Afghanistan since 2002. 
85% of population lives in districts with a basic package of health care services (BPHS) 
Rank Morbidity 
1 Cough and Cold 
2 ENT (Ear, Nose and Throat Infection) 
3 Acute watery diarrhea without dehydration 
4 Urinary tract infection 
5 Pneumonia 
6 Acute bloody diarrhea 
7 Malaria 
8 Trauma 
9 Diarrhea with dehydration 
10 Tuberculosis suspected case 
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providers. About 57.4 percent of population lives within one-hour distance from a public 
health clinic. The life expectancy at birth is at 64years; and the infant and under five 
mortality rates declined to 77 and 97 per 1,000 live births respectively (APHI, 2011).  
 
Table 2.2: Important health indicators 
 Indicator Value Year Value Year 
1 Outpatient visits per capita per year 0.6 2003 1.04 2008 
2 DPT3 immunization coverage 29.9% 2003 82.9% 2007 
3 Skilled birth attendant 6.0% 2003 18.9% 2006 
4 Infant mortality rate (per 1000 live 
births 
165 2003 129 2006 
5 Under five mortality rate (per 1000 
live births 
257 2003 191 2006 
6 Number of health clinics 1241  1688 2009 
7 Skilled antenatal Care (at least I visit 
excluding TT) (%) 
4.6%  32.3% 2006 
Source: (MoPH, 2010) 
 
2.4 Health System of Afghanistan 
 
A health system is composed of organizations, institutions and resources organized 
for the purpose of improving health (WHO, 2010)4. A good health system fulfills the 
populations’ health needs and expectations in a balanced manner. The system improves the 
health of individual and communities, provides equitable healthcare services, protects people 
                                                
4http://www.who.int/features/qa/28/en/index.html 
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from the risks to their health, prevents the financial consequences of ill health and facilitates 
the people’s participation in decisions regarding their health and health system (WHO, 
2010a) 5. The well functioning health care system provides healthcare services to the people 
when and where they need it. The structure of the health system varies from country to 
country. Some common components of a healthcare system include: health governance and 
leadership, health information system, healthcare financing, human resources for health, 
essential medical products and technology, and services delivery (WHO, 2010) 
Considering the above features of a healthcare system, we discuss the main issues, 
problems and improvements in the Afghanistan health system. 
 
2.4.1 Development of Health Policy and Strategy 
 
In 2002 the Ministry of Public Health of Afghanistan with support of World Health 
Organization, World Bank, USAID and European Commission have started to identify major 
issues in the health sector of Afghanistan and to rebuild the almost collapsed Health System 
of Afghanistan. Based on which, the interim National Health Policy and National Health 
Strategy 2002-2004 were developed, priorities were identified, and evidence based 
intervention like Basic Package of Health Care Services (BPHCs) were developed. This was 
followed by the development of National Health Policy 2005-2009 and National Health 
Strategy 2005-2006. Later on in 2007 the Health and Nutrition sector Strategy was developed 
in 2007, and the HNS was developed based on the Afghanistan National Development 
Strategy (ANDS). The ANDS was developed as the Afghanistan road map for achieving the 
Millennium Development Goal (MDG); the purpose of ANDS is an equitable and sustainable 
economic growth in Afghanistan to improve the economic, political and social conditions of 
                                                
5 http://www.who.int/healthsystems/EN_HSSkeycomponents.pdf 
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the people of Afghanistan (IRoA, 2008). To effectively implement these policies and 
strategies, the role of different players in the health care system is specified: 
 
2.4.2 Governance of Health Care Services: 
 
According to the National health policy (2005-2009), National Health strategy 2005-
2006 and strategy and HNS 2007, for the purpose of effective implementation of the 
specified policies and strategies, the Ministry of Public Health of Afghanistan decided to play 
stewardship in the health care system. The implementation of the health care services is 
mainly contracted-out to different national and international non-state organizations. MoPH 
will lead the health care system of the country through (1) leading the formulation of policies 
and strategies, (2) monitoring and evaluation of the effective implementation of the 
formulated strategies, (3) coordination of external aids from the international organizations 
supporting the health sector of Afghanistan through development of standards and creating a 
road map for health care services to avoid duplication, gaps and in-effective use of external 
aids as well as coordination of multi-sectorial national institutions including government 
ministries involved in health and nutritional strategy of Afghanistan, and (4) decentralization 
of authorities in the provincial level to the provincial health offices (IRoA, 2008). 
 
2.4.3 Health Management Information System (HMIS) 
 
In the structure of MoPH, there is a department called HMIS Department, which is 
mainly collecting data from almost all health clinics of the country; the data collected is of 
two kinds, administrative data and population data. The administrative data includes the 
inventory of the health clinics, data related to human resources and grants. Using specific 
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data base they are collecting data, processing and preparing it to be used by other 
departments/organizations for the purpose of feedback to the implementers, decision makers 
and planning the future priorities by the ministry, and can be used by other UN and NGOs for 
the specified purposes (HMN, 2007). 
 
2.4.4 Health Care Financing: 
 
According to National Health Accounts (NHA, 2008-2009) [Afghanistan], the Total 
Health Expenditure during 2008-2009 was almost 10% of the Gross Domestic Product 
(GDP); this shows the health expenditure per capita of about  $42. Only 6% of Total health 
expenditure comes from government budget, 18% from external aid and donors, and the 
major part of 76% is from private sector. Out of pocket expenditure on health, is about $32, 
which accounts for 99.7% of the private expenditure. As most other developing countries, out 
of pocket (OOP) expenditure is the major contributor to total health expenditure; this mainly 
affects the poor people of the country (MoPH, 2011). 
 
Figure 2.4: Sources of health care financing-Afghanistan 
 
Source: (NHA, 2010) 
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2.4.5 Human resources for health 
 
One of the main issues in Afghanistan health system is the availability of health 
professionals. During the war days most of the health professionals left the country. There are 
totally 5,970 physicians, 14,930 nurses, about 900 dental personnel and 900 pharmaceutical 
personnel. The per 100,000 population distribution of health personnel includes 23 physician, 
57 nurses, 3.2 dentistry personnel and 3.4 pharmaceutical personnel (WHO, 2008). 
2.4.6 Development of the Basic Package of Health Care Services (BPHS) 
 
As mentioned in the part of developing the national health policy and strategy, in 
2002 the Ministry of Public Health of Afghanistan with support of major health sectors 
including World Bank, USAID and EC, started to set priorities for re-building the health care 
system of Afghanistan. The focus was to deliver health care services, which can benefit the 
common health problems in the country and to cover all the population of the country 
especially women, children and under-served populations. This group of health care services 
was called the Basic Package of Health Care Services (BPHS). Three main criteria of BPHS 
include services which can address common health problems affecting the major part of 
population, can be provided cost-effectively for all the people of the country and universally 
accessible to all the people. The main components of BPHS include 1) Maternal and newborn 
health 2) Child health and immunization 3) Public Nutrition 4) Communicable diseases 5) 
Mental health 6) Disability 7) and Distribution of Essential Drugs (MoPH, 2008). 
 
2.4.7 Health care Services Delivery System 
 
The development of BPHS was a backbone of rebuilding the healthcare system of 
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Afghanistan. The roles of different stakeholders were identified for the effective 
implementation of BPHS. It was found that the present capacity of MoPH in terms of human 
resources for health, managing financing, technology etc. was not a level to accept the 
responsibility of implementing the BPHS and thus it took only the stewardship role for 
leading the health care system. The implementation of BPHS was mainly contracted-out to 
the national and international non-state organizations, as these NGOs have previous 
experience of delivering health care services and had better human resources and 
administrative systems. The funding of BPHS was divided between the three main donors 
including: World Bank (WB), United State Agency for International Development (USAID) 
and, the European Committee (EC).  Also, universal nomenclature and classification system 
was developed; According to which all the health clinics with different sizes and different 
were re-classified and re-named (IRoA, 2008); the final classification of health clinics 
include the following: 
Health post (HP): staffed with one male and one female community health workers (CHWs), 
these are active at the most peripheral level of the healthcare devilry system. The CHs are 
from the same community conducting basic health care services to the population of 1000-
1900 people. 
Sub-centers (SCs): staffed with one male nurse and one community mid-wife (MW) and 
serving a population of 2000-15000. 
Mobile Health Teams (MHTs): staffed with a male doctor/nurse, a mid-wife, a vaccinator and 
a driver serving the most remote and hard to access areas. They serve the remote areas in 
some provinces as required. 
Basic Health Centers (BHCs): staffed with a male doctor/nurse, midwife, 2 vaccinators and a 
community health supervisor and serving an area of 15000 – 30000 population. 
Comprehensive Health Centers (CHCs): staffed with male and female doctors, male and 
30 
 
female nurses, midwifes, vaccinator and a lab and pharmacy technician. 
District Hospital: The DH is delivering all the services included in BPHS including the 
complex cases. It is the first contact point between the hospital and health clinics in the 
referral system. DHs are staffed with doctors including female obstetrician/gynecologist, 
surgeon, anesthetist, and pediatrician; midwives, and lab, pharmacy and x-ray technicians. 
 
2.5	  Mobile	  Health	  Teams	  Project	  
Mobile health teams are the mobile units to provide health care services to the remote 
areas of Afghanistan, where people do not have access to fixed health centers. According to 
(MoPH, 2008), the main objectives of establishing the mobile health teams are to increase 
accessibility to the health care services, to expand community-based health care and to 
increase the community participation in health care services. The ministry has specific 
criteria for identifying and establishing the mobile health team in an area; important 
considerations in this regard are the costs of establishing the fixed health centers and 
accessibility to these centers, number of population to be served and the degree of 
underutilization of the nearest health clinic. 
The mobile health teams are providing almost all the primary healthcare services 
provided by the Basic Health Center (BHC) type of fixed health care facilities. Therefore the 
structure, budget, equipment and other requirements of the mobile health teams are identified 
similar to those of the BHC. 
Currently there are 22 mobile health teams active in 22 provinces of Afghanistan. 
These are contracted with the international and national non-governmental organizations; the 
finances of the teams are provided by the GAVI, and the ministry of public health is 
responsible for establishing, management and monitoring and evaluation of the teams. 
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The health staff of the mobile health team is composed of a male doctor/nurse, a 
female doctor/ community midwife/nurse and a vaccinator. Each team owns a vehicle or in 
some instances motorbike and other transportation means as required; the other equipment 
and facilities are similar to BHC. 
The total number of population covered by MHTs is 610,439 people; the number of 
people served by each team is different in each province. Each mobile team is working for 
240 days in a year. The way of serviced delivery by each team is such that several services 
delivery points are specified in different remote areas to be served by each team. The mobile 
health teams visit each point six times in a year and the duration of each visit is three working 
days. In this way each team covers almost 13 service delivery points in a year. According to 
the ministry of public health estimations two service delivery points are equal to one 
underutilized BHC, considering the annual working days of the mobile health team; a mobile 
health team delivers health care services almost equivalent with seven underutilized BHCs 
(MoPH, 2008). 
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Chapter-III 
Literature Review 
 
3.1 Introduction 
 
This chapter contains a review of some of the literature relevant to the study. The 
main topics include: Rural health problems and rural health, primary health care, cost-
effectiveness in primary healthcare, mobile health clinics, and cost-effectiveness in mobile 
health clinics   
 
3.2 Rural Health problems and rural healthcare services 
 
Generally, the health status of the people living in rural areas is worse compared to 
those living in the cities worldwide. This is true not only regarding developing countries but 
the developed countries too. For example in South Africa, the infant mortality rate in rural 
areas is 1.6 times higher than the urban areas of the country. Also children in the rural areas 
are 77% more prone to be underweight or under height compared to the children of same age 
in the cities. Also there is a higher level of avoidable injuries and burden of disease in rural 
areas than in the cities (Strassor & Strassor, 2003). 
Rurality affects the human health in many ways including social characteristics, 
economic situation and environmental factors (Gamm, Hutchinson, Dabney, & Dorsey, 
2003). Rural areas are generally located far from the services available in the metropolitan 
urban areas. Also, rural people are economically poor and culturally they are prone to lower 
utilization of health services. Demographically the people of the rural areas are usually 
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elderly and children and lees from young people at working age (Strassor & Strassor, 2003). 
Moreover, they are living in scattered manner with low density of population, having high-
risk occupations such as farming, mining, fishing and forestry (Allan, Ball, & Alston, 2007). 
The people of the rural areas get a lower priority for getting the health care services and 
therefore the utilization of the healthcare services in the rural areas is lower (Strassor & 
Strassor, 2003). 
To address the rural health problems, not only specified health services are required, 
but also there is a need for multi-sectorial interventions. Poverty, low health status and high 
burden of disease are the major problems in the rural area. To improve the health of the rural 
people the world health organization’s (WHO) International Development Program 
highlights that sustainable livelihood should be provided for the rural people; this includes 
increased access of the rural people to land, resources and markets as well as improvement in 
education, health and other basic services. These kinds of interventions improve the maternal 
and child health and increase the access of all people to basic health care services (Strassor & 
Strassor, 2003). 
Also, as mentioned earlier	 the geographical and environmental differences between 
the rural and urban areas	 along with specific cultural issues	 from one hand	 and the types 
of problems in the rural areas on the other hand show that specific health care service 
Delivery policies and strategies are required. As stated by (Strassor & Strassor, 2003), the 
major problem in providing health care services to the rural population is accessibility. 
People in the rural areas, especially in developing countries are having lower access to 
resources, and suffer from poverty; they have lower access to transportation and 
communication services and face the shortages of doctors and other health professionals. 
Also, emergency health services are not available as in the cities. On the other hand rural 
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people give the first priority for their security and expect to have doctors/hospitals in their 
local area. 
Considering all the factors together including high morbidity and mortality and the 
specific rural context, the delivery of health care services to the rural areas should be specific 
to the rural areas (Strassor & Strassor, 2003). 
 
3.3 The concept of primary health care services 
 
Providing equitable, affordable, and effective healthcare services, universally 
covering all the people of the community is the biggest worldwide challenge. There are five 
types of common problems in delivery of healthcare services (WHO). First, fewer rich people 
with little need of care consume most of the care, while a major part of population with 
weaker economy and high need for care receive the least care. Second, wherever people are 
not protected by the health system in terms of payment for receiving care, out of pocket 
expenses at the health services delivery level give rise to catastrophic expenses, the result of 
which is further impoverishment. Third, too much specialization in medical care and the 
narrow scope of health program result in a lack of focus on the common health problems 
affecting the majority of population, especially to the poor and marginalized people. Fourth, 
wherever the health system is weak,	 provision of healthcare services is unsafe and lacks 
hygiene. This malpractice results in	 serious side effects such as high rates of hospital-
acquired infections, wrong treatment and other errors causing higher mortality and morbidity. 
Five, a greater proportion of resources is allocated to curative care with high cost, neglecting 
the potential of primary prevention and health promotion to prevent up to 70% reduction in 
burden of diseases.  
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The concept of primary healthcare adopted by the Alma Ata declaration in 1978 is a 
means for providing health care services, which universally covers all the people, in a manner 
which is equitable, financially sound, socially acceptable and politically supported by all the 
countries. All countries having membership in the world health organization adopted the 
strategy (Hall & Taylor, 2003). 
Primary health care is defined as: “Essential health care; based on practical, 
scientifically sound, and socially acceptable method and technology; universally accessible to 
all in the community through their full participation, at an affordable cost, and geared toward 
self-reliance and self-determination” (WHO, 1978, Paragr-7). 
(James, Barbara, & Leiyu, 2003) Referencing the world organization of National 
Colleges, Academies and Academic Associations of General Practitioners/Family Physicians 
(1991), defined primary care as that level of the health system that provides the majority of 
care to the population. 
Primary healthcare as defined by Alma Ata conference 1978, has eight core 
components including: health education; promotion of food and nutrition, environmental 
sanitation; maternal and child health programs; vaccination, prevention of local endemic 
diseases; appropriate treatment of common diseases and injuries, provision of essential drugs; 
and promotion of sound nutrition. (Hall & Taylor, 2003). 
Focusing on eight basic components of primary healthcare as stated by the Alma Ata 
declaration will enable the governments and institutions to deliver healthcare services, which 
are universally accessible, equitable, affordable and acceptable to the communities (Hall & 
Taylor, 2003).  
The comprehensive primary healthcare (CPHC) identified by the Alma Ata 
conference, 1978, soon opposed by politicians and aid agencies, advisors from developed 
countries. They argued that the strategy is more idealistic, costly and unachievable. They 
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proposed the selective primary healthcare (SPHC) strategy, which focuses on the most 
serious public health problems in local communities to greatly improve the health of people 
in less developed countries (Maeaseneer, Willems, Sutter, Geuchte, & Billings, 2007). 
Selective primary health care is defined as ‘healthcare directed at preventing or 
treating a few diseases that are responsible for the greater mortality and morbidity in less 
developed areas and for which interventions of proved efficacy exist’ (Pierre & 
Killingsworth, 1986). 
The goal of primary healthcare (Health for all 2000) was not fully achieved by many 
countries, due to various reasons. Therefore, various reforms were introduced to the primary 
health care system. The reforms are mainly of four categories: reform of universal coverage 
to improve the health equity, reform in the delivery to ensure the services are people 
centered, reform in public policy to ensure the policy is supportive of achieving health, and 
health system leadership reform to ensure the health authorities are reliable (WHO). 
Despite many challenges and shortcomings in achieving the millennium development 
goal set by the world health organization in the Alma Ata conference in 1978, some countries 
were able to improve access as well as the health status of their population.   
A study conducted in 18 Countries of the Organization for Economic Cooperation and 
Development (OECD), show that primary health care system improvement resulted in a 
decrease in all mortality rates for specific diseases including: Asthma, bronchitis, emphysema 
and pneumonia.   
One of the strategies for an effective delivery of primary healthcare services is the 
contracting out to increase access as well as improve cost-effectiveness. A study conducted in 
this regard shows that contracting out increased coverage for millions of people. In 
Bangladesh the coverage increased up to one third of the population of the country, about 30 
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million people. The study further revealed that in Cambodia even the poor and marginalized 
people were covered by the strategy (Loevinsohn & Harding, 2005). 
 
3.4	  Primary	  care:	  as	  part	  of	  primary	  healthcare	  
 
General primary care is the type of care given to individuals and families on their first 
contact with the health system. This approach is different from the comprehensive primary 
healthcare philosophy defined by the Alma Ata declaration in 1978. Primary health care, as 
stated above, is a much broader philosophy that in some countries covers the whole health 
system including issues such as: setting healthcare priorities, public health programs, 
community participation, inter-sectorial interventions for improving health …etc. 
 Primary care is a part of the primary healthcare that is provided on the health centers, 
health post, outreach and mobile clinics level. The obvious advantage of primary care is that 
it can cover almost 90% of the health care demand. Also, in contrast to hospital services, 
these services are available at the community level. Moreover, the services are least costly 
compared to hospital services (Doherty & Govender, 2004). 
 
3.5	  Mobile	  Health	  Unit	  
 
Mobile health unit is defined as bringing medical care to the patient without the 
patient having to travel for receiving it. In terms of structure, a mobile health unit can be as 
simple as a trained medical staff attending the patient in his home or as complex as a 50 foot 
trailer, equipped with high-tech medical technology and staffed with a complete medical 
team. As stated by Thomas 1969, mobile health unit is a general term used for all types of 
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mobile healthcare services. A mobile unit composed of a team of personnel carrying a small 
amount of supplies with them is called mobile health team. On the other hand, Mobile 
medical personnel with equipment providing healthcare services are called mobile health 
clinic (Bodenheimer, 1969). 
One of the important problems in rural and remote areas worldwide especially in 
developing countries is the scattered location of the population living in small towns/villages 
with a large distance between them. This nature of rural communities along with scarcity of 
resources, economic hardship and lower availability of health professionals in these areas 
make the provision of the healthcare services more difficult, costly and inconsistent. In any 
specific situation, either mobile health clinics or stationary health clinics could be used to 
provide healthcare services to the remote and rural areas. In selection between the two types 
of healthcare setting, certain principles and consideration should be considered. Three 
important determinants in this regard include:  
First, geographical and demographic conditions: an urban population with high 
density of population is usually served effectively through stationary health clinic, while rural 
areas with a lower density of population could be better served by mobile health units. 
Utilization of healthcare services depends on the distance but also the means of 
transportation, financial conditions of the people and the desired quality of healthcare 
services. In the middle –class rural areas of the Central America people are traveling about 30 
miles or 45 minutes to receive an outpatient visit, while in rural Uganda rural people seeking 
primary health care services experience five mile walking for three hours in mud. 
(Bodenheimer, 1969). 
The second factor is the type of healthcare services desired. Health care services are 
of different types including basic preventive care, emergency healthcare services, chronic 
extendable care, comprehensive primary care services, specialty consultancy, and general 
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hospital and specialty level hospital. Mobile health teams are more appropriate for basic 
preventive care and health education and screening of chronic diseases. Specialist 
consultancy could also be provided through mobile health units. As one example of this is in 
Canada. Stationary health clinics are required for comprehensive primary care, chronic-
extended care and all kinds of hospital services, the specialty level of health care. 
Comprehensive primary health care services need constant contact between the care, provider 
and patient that could not be provided through mobile clinics with periodic nature of 
providing health care services. Therefore in Central America the trend shifted from mobile 
health units to stationary clinics and in East Africa mobile health clinics are only an 
alternative for stationary clinics (Bodenheimer, 1969). 
Third, cost-benefit analysis: the benefit of health care delivery system could be better 
measured by reducing morbidity, mortality and disability, however in rural context the level 
of utilization in the rural context is also a good alternative in this regard. Utilization could be 
expressed as the number of healthcare provider consultations or the number of patients 
screened for certain disease or the number of people vaccinated. A utilization per-cost 
analysis should be conducted to identify which of the two types of health care setting can 
provide more cost-effective services (Bodenheimer, 1969). 
From the viewpoint of emergency medical care providers, mobile health units are a 
strategy of occasional delivery of healthcare services on ambulatory basis (Stephane Du 
Mortier, Mortier, & Conninx, 2007). 
Mobile health units are one of the strategies for delivering healthcare services, the use 
of which is different in different times in different countries. Here we will try to explain 
various purposes of using mobile health services by giving examples from the literature: 
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1. In developing countries, mobile health units are usually deployed to increase access 
of the people from rural and remote areas, who live in small villages/towns in a scattered 
manner.  
In 1963 a mobile health units program was launched in five countries of Central 
America, including Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, and Panama. 
This program was one of the several programs formulated and launched to provide basic 
medicine and preventive services to the rural communities of the five mentioned countries, 
where people didn't have access to stationary health centers. 60 mobile health units were 
established, ten in each of the five countries, which will provide basic healthcare services to 
the 440 rural communities of these countries, covering about two million population. The 
ministries of health of the 5 countries ran the program with support from Agency for 
International Development (AID) and other public and private organizations (Vintenner, 
1968). 
In the United State of America over 2000 mobile clinics are providing health care 
services to homeless people. The main services provided include screening and primary care 
for uninsured and under insured people as well as those who are socially or geographically 
isolated from the health system. The mobile health clinics have dual effectiveness. They can 
increase access to quality healthcare services as well as provide cost-effective services. 
(Lynch, 2011).  
In the 24 states of the United States of America in 2006-2007, totally 33 mobile 
health units studied were targeting homeless people who didn't have access to or didn't want 
to utilize the fixed health centers. The mobile units were actually vehicles ranging from 
passenger vans to custom-designed clinics, which were providing basic medical and 
preventive health care services to the people who didn't have a stable place of residence; it 
was found that these units were effective in serving homeless people (Post, 2007). 
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Crouse, Maciase, Cruz, Wilson, & Torrey, 2010, identified that insufficient 
information is available to guide the formulation and implementation of healthcare services 
delivery by the mobile health units. The main factors to be considered include, the needs of 
the target populations, availability of provider’s’ resources, and the types of services to be 
provided. The researchers further explained that in remote communities, data on the 
availability of healthcare services and disease prevalence is usually insufficient, especially 
for pediatric patients. Therefore, formulating appropriate healthcare services delivery options, 
which can meet these poorly identified needs is difficult. In an attempt to find a solution for 
these problems, the researchers conducted a study on a mobile health unit active in one 
region of the Batyes areas of Dominican Republic. The objectives of the study were to 
identify the basic healthcare needs of the pediatric patients and recommend appropriate 
infrastructural changes for the optimal delivery of healthcare services to them (Crouse, 
Maciase, Cruz, Wilson, & Torrey, 2010). Batyes are depleted areas of Dominican Republic, 
where the families of immigrant workers for the sugar cane factories are living. 
Geographically these areas are distant from the cities and access to public services including 
healthcare services is very low. A mobile healthcare unit was active in the area to deliver 
healthcare services to these isolated communities (Crouse, Maciase, Cruz, Wilson, & Torrey, 
2010). The researchers collected data on the disease pattern of the children treated by the 
mobile health unit as well as the availability of healthcare services in the area. The result of 
the study shows that the mobile health care system is a practical mechanism for treating acute 
diseases and providing preventive health care services. Specific recommendations include the 
need for developing a pediatric protocol for identifying the appropriate medicine for the 
diseases and developing appropriate supply of these medicines. For the effective operations 
of the mobile health units, there is a need for integrated healthcare services delivery system, 
which can link mobile health units with fixed centers/hospitals.  
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Mobile health services are an alternative method of delivering healthcare services to 
the underserved and at risk populations with poor access to fixed healthcare services. Dash, 
Muraleedharan, Parsad, Acharya, Dash &Lakshminarasimhann, 2008, stated that mobile 
health clinics had a long history of serving tribal areas of India, going back to 1951.  The 
mobile health units are part of the primary health care strategy, deployed for the purpose of 
increasing access of the underserved people who don't have access to fixed facilities. The 
study was conducted in Tamel Nado and Orissa States of India. According to study, in the 
year 2006, 90 mobile health units were deployed in the southern districts of the Orissa. In 
Tamil Nado there were 62 mobile health units of which 42 were found to be non-functional. 
The researchers mainly assessed the achievements of mobile health units and found 
hindrance and supportive factors to the operations of MHU. The result of the study shows 
that: overall mobile health units have increased geographical access of the underserved 
people to health care services. However questioned the quality of care provided by the mobile 
health units. The quality was measured indirectly through the time spent in each visiting site; 
the number of periodic visits and the patients load in each visit. In each visit on average 40 to 
60 patents were checked and the average time spent on care was less than 3 minutes. The 
number of periodic visits was once in each fourteen days and in some areas once in a month. 
It was concluded that there was no effective follow-up of the patients. The factors responsible 
for poor performances of mobile health units included: 1) shortage of man power and the 
slow recruitment process of the health personnel that resulted to absence of doctors in the 
MHU for a longer time, although in Orissa state the problem was partially solved by 
recruiting local care providers without allopathic doctors. 2) Financial constraints, and 
frequent changes in higher policy makers resulted in a lower attention to mobile health units, 
no involvements of NGOs, no clarity in planning and executions of the field visits of mobile 
health units. Some of the recommendations by researchers include, but are not limited to: 1) 
43 
 
the state government should earmark some budget for the mobile health units and this is 
extremely important to show the government commitments to increase access of the 
underserved people for healthcare services. 2) Some operational researches should be 
conducted for improving the performances of mobile health units, which specifically should 
focus on optimizing the visits of mobile health units to the related communities and 
appropriate scheduling in this regard. 3) Specifying a package of primary healthcare services 
considering priorities, quality and financial constraints. 4) Raising awareness of the local 
community about the services available in mobile health units (Dash, Muraleedharan, Parsad, 
Acharya, Dash, & Lakshminarasimhann, 2008). 
Alexy & Elnitsky, 1998, found that availability, accessibility, affordability, and 
appropriateness are the main features of the healthcare services, sometime insufficient in the 
rural areas. In order to combat this situation, the researchers launched a rural mobile health 
unit project. The aim of this project was to deliver healthcare services, which were suffering 
from difficulty in receiving health care services, mainly due to their illness, transportation 
problems and financial constraints (Alexy & Elnitsky, 1998). The objectives of the project 
included: 
1 Increasing access of the rural elderly to the nursing and other healthcare services 
2 To enhance health promotion behaviors of the elderly, promote/maintain their functional 
as well as health status 
3 Assess the outcome of the project for the clients, in terms of hospitalization, and 
admission to the nursing home. Also to evaluate the factors supportive of and hindrance 
to the implementation of the project 
4 To be a practice site for graduate family nurse practitioner students 
The mobile health unit was operating in collaboration with a local health department, 
conducting twice a month visits to three senior centers and four communities in the specified 
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areas of the two rural counties (Alexy & Elnitsky, 1998). The main services provided by rural 
mobile health units included complete physical examination, pap smears, blood sugar and 
cholesterol screening, blood pressure monitoring, immunizations, health education and 
referrals (Alexy & Elnitsky, 1998). 
The results of the study show that this alternative method of delivery of primary 
healthcare services is a successful experience. The main impacts include: increased screening 
of the breast and cervical cancer, increased immunization rates, enhance awareness of the 
clients about the primary healthcare services available for them, and their increased 
independency. Also the family nurse practitioner students learnt about the problem and 
characteristics of rural health and enhanced their professional skills (Alexy & Elnitsky, 
1998). 
The types of services provided by mobile health units vary from place to place 
depending on situation.  
 
3.6 Cost-effectiveness analysis of primary healthcare services 
 
Most of the developing countries started restructuring of their health system to be able 
to achieve the millennium development goals for their health sector. To increase the coverage 
of the quality healthcare services with a limited budget, there was a need to provide cost-
effectiveness. Limiting the spending on health was not only the need of a limited government 
budget, but also the important requirement of the donors and international community. 
Therefore the economic evaluation of the delivery of healthcare services was important. 
In primary healthcare settings, cost-effectiveness analysis studies are widely 
conducted for the purpose of selection between alternative methods for the delivery of 
healthcare services. The decision is based on identifying and comparing the cot-effectiveness 
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ratio between the alternative methods of delivery; the lesser this ratio the more cost-effective 
is the delivery method. Cost-effectiveness ratio is measured in different ways including unit 
(average) cost per unit of service (number of patient), number of deaths averted, number of 
diseases averted, and number of Quality Adjusted Life years (QALY) gained. Below are 
some examples of the studies in which some of these methods are used. 
The method of determining and comparing the unit cost (cost per patient) is used in 
many studies on the cost-effectiveness of the primary healthcare services. In this approach 
cost-effectiveness is measured in terms of cost of resources (input) and output (services 
provided). Inputs are usually measured as the operational cost of the health centers in a 
period of time, and the output is the services provided by the health centers. The two 
measurements are than analyzed and compared in different ways. For the purpose of more 
accurate comparison, in some cases, some other variables are also added to the comparison, 
including population coverage, quality of care ...etc. Here are some examples, supporting this 
idea: 
A study was conducted in two West African Countries of Benin and Guinea. Data on 
cost and coverage of the 200 health centers in Benin and 214 health centers in Guinea was 
calculated from 1988 to 1993. The health centers were comparatively assessed in three 
perspectives of affordability, cost-effectiveness and efficiency. First, for assessing the 
affordability, per capita recurrent cost was analyzed and compared between the health 
centers. The mean annual operations costs for a health center as well as the median per capita 
costs were calculated and compared for all the sampled health (Soucat A, A., & D, 1997). 
The comparison of per capita costs among different health centers on the two 
countries at regional level didn't show a significant variance. Second, for assessing cost-
effectiveness, these calculated costs were allocated to three categories of primary care 
interventions: immunization, antenatal care and curative care. The allocated costs for the 
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interventions were compared with the coverage of the health centers achieved for these 
interventions. The cost per fully immunized child, cost per three times of antenatal care per 
pregnant woman during one pregnancy, and the cost per fully treated patient for curative care 
were identified and compared between the health centers. The comparison between the health 
centers shows big variances in the cost per patient for each of the three categories of 
interventions. Further analysis of the characteristics of the most and least cost-effective health 
centers shows that the variance is due to differences in the level of coverage by health 
centers. Third, the efficiency of the health centers was measured and the costs of drugs 
prescribed for a patient visit as well as the cost of vaccine given to a fully immunized child 
were compared (Soucat A, A., & D, 1997). 
 A cost-efficiency analysis of the smaller rural health clinics was conducted in 
Indonesia. The costs and output were analyzed and compared between the two types of health 
clinics, health centers and sub-centers/health posts. The study was conducted in two stages. 
In stage one, the cost and output data for the calendar year 1981 of all health centers and sub-
centers in the two sub-districts of central Java province were calculated. First, the total annual 
cost as well as per capita costs of health services for each of the sub-district was calculated. 
Second, the annual cost of the three categories of health care services was calculated: curative 
care; maternal, child health and family planning, as well as community based nutrition 
program were calculated separately.  Third, the average costs for the three categories of 
health care services were calculated for health centers and sub-centers in both of the sub-
districts. Comparison of the average cost between the health centers and sub-centers in this 
small number of health clinics from the two districts doesn't show significance differences 
between the two types of health clinics. In the second stage, the average costs data in stage 
one, along with additional information from a previous survey was calculated in a large 
sample of 24 sub-districts of Indonesia. Based on the data from the total of 26 sub-districts 
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the normal output level (service delivery capacity), normal annual cost and normal average 
cost were identified for a health center and a sub-center were identified separately. Based on 
the normal values identified, all the health centers sub-center and health posts were compared 
with their relevant normal (standard) values. The final assessment showed that:  the cost 
differences are minor, though the health centers are relatively more efficient than sub-centers, 
while the health posts are more efficient than clinics. Increasing the utilization of the under-
utilized health clinic can reduce the average costs, the rate of which is higher for the sub-
centers (Berman, 1989). 
One issue in the delivery of healthcare services is financial sustainability. In order to 
reduce the dependency on the donor funds some developing countries are running their health 
clinics through user fees. Therefore the costs and income analysis is crucial for the 
sustainable running of the health clinic.  
Alam & Ahmed, 2010, conducted a study on cost recovery of a health clinic run by a 
big Bangladeshi non-governmental organization called Building Resources Across 
Community (BRAC). Using the ingredient method, all the resources for the inpatient and 
outpatient departments were accounted for the period of June 2004 to July 2005. The 
ingredients method is identification and counting the resources used in a process by directly 
observing the process. The costs of the all kinds of resources used were calculated based on 
the market value of the resources as well as applying the annual depreciation cost for the 
capital items. The relevant costs were allocated to two categories of inpatients and outpatient 
departments. The data on the number of patients’ visits and the revenue of the health clinic 
were obtained from the records of the health clinics. Comparison of the utilization (number of 
patients visits) and the income (in US$) shows that inpatient departments account for about 
10% of the utilization, while its contribution of the health clinic income is about 74%. On the 
other hand the outpatient utilization is about 90% of the total utilization of the health clinic, 
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while its contribution to income is only about 26%. The researchers concluded that for 
increasing cost recovery: the utilization of the services should be increased, the efficient 
planning and effective allocation of resources should be ensured, wastes should be reduced 
and the variables costs should be controlled. 
Primary healthcare services are not only cost-effective in terms of delivering services 
in lower cost, but they can also reduce the cost of healthcare system by reducing 
hospitalization and use of emergency department. A study conducted by the (NACHC, 
2011)in the United States shows that over 20 million underserved and uninsured people are 
served by health centers called Federally-Qualified Health Centers. The study shows that in 
comparison to all other physician settings, the average cost per patient per day is about a US 
dolor less ($1.67 versus $2.64). The researchers explained that health centers saved about $24 
billion of the healthcare system a year. In addition to lower per-patient cost, the health centers 
contribute to the cost-effectiveness in some other ways too. These include reduction in 
hospitalization and the use of emergency department. An example from the Medicaid 
beneficiaries, who are the users of the health centers for usual health problems in the four 
states shows that these beneficiaries are about 18% less likely to use emergency department 
and about11% less likely to be hospitalized compared with to users of the other healthcare 
providers. 
Cost-effectiveness analysis in primary healthcare services is also measured as the 
cost-effectiveness ratio in terms of the number of Quality Adjusted Life Years gained. 
Zergaw, Mariam, & Ali, 2008, conducted a study on the cost-effectiveness of healthcare 
interventions in Meskanena Mariko Woreda (District) of Ethiopia. The study areas were all 
health institutions in the Woreda including one hospital called Shashemene, one health 
center, five health stations, eleven private clinics, eleven health posts, and private drug 
vendors. The costs of the resources used in each of the health institutions were calculated. 
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The effectiveness of the health institutions was measured as the Quality Adjusted Life Years 
(QALY) gained through the interventions. The ratio of unit cost per the QALY gained was 
taken as measurement of cost-effectiveness.  The researchers found that the health stations 
were more cost –effective in comparison to both health centers and the hospital. Generally 
the community interventions and preventive care were cost-effective in decreasing the burden 
of disease in the local community. The health stations were more cost-effective in improving 
the health status, the cost of which was 5Birr per DALY gain. 
Analysis can reveal major cost-inefficiency in delivery of primary healthcare services 
and can provide recommendations for improving efficiency. A study was conducted in six 
branches (program units) of the national NGO called Concerned Women for Family Planning 
(CWFP). The units were health centers as well as outreach-based services. The CWFP 
branches were providing basic preventive and curative care services for women and children. 
Both the recurrent cost and number of patients’ visits for four categories of health services 
(family planning, maternal health, immunization and curative care) were measured for the 
period 1996-97. The average cost for each of the four categories of the healthcare services 
was identified in each of the six-program unit. The results of the study show the unusual high 
personnel cost account for 70-85% of the total recurrent cost. Only one third of the personnel 
cost was spent for patients’ care and the rest two third were spent on supportive activities. 
Simulation of various options on the personnel cost reduction in field visits and increase 
service delivery on health center level show opportunities of major efficiency, though it was 
not the case for some of the services including antenatal care. The researchers suggest that 
the last service could be effective if provided on subsides (Zdrav at al. 2004). 
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3.7 Cost-effectiveness analysis of mobile health clinics 
 
Distance is an important determinant of seeking healthcare services by people. In 
developed countries distance determines what type of healthcare services may be selected 
(specialist or general physician), while in developing countries distance is the determinant of 
whether to use the healthcare services or not to use it. Therefore bringing healthcare services 
closer to these communities is vital to providing and utilization of healthcare services 
(Doerner, Focke, & Gutjarh, 2007). As mentioned earlier, mobile health clinics are a strategy 
of bringing healthcare services closer to the patients’ living or working place.  
As mentioned before, one of the important determinants in selection between the 
mobile and stationary healthcare services is their cost-effectiveness analysis; this issue is 
especially more applicable to remote and rural areas of developing countries. The 
comparative cost-effectiveness analysis of mobile and stationary clinics in delivering basic 
healthcare services could be conducted in many ways; the following are some examples in 
this regard: 
The cost-effectiveness analysis could be conducted by comparing the cost per minute 
of consultation among the different types of healthcare delivery methods. One example of 
this is a study conducted by (Dyer, 1996) in the Natal region of South Africa. Four types of 
healthcare clinics were comparatively studied in terms of cost effectiveness. The clinics 
included: mobile vehicle, mobile service-fixed clinic, fixed clinic part-time and fixed clinic 
full time. These clinics were delivering PHC nursing services to small towns, rural areas and 
informal settlements. Important variables measured, analyzed and compared between the 
different methods of delivery of PHC were the annual running cost of the clinics, time of the 
healthcare provider available for consultation, and the total number of annual consultations. 
The result of the study shows that some of the clinics performed well, while some other didn't 
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have good performances. The information obtained from the study could be used for the 
management purposes and to improve the cost-efficiency and effectiveness. Even there are 
some suggestions that changing of one type of clinic to another type would increase cost-
effectiveness of that clinic.  
Mobile health clinics usually can improve the geographical accessibility to healthcare 
services, especially in the remote and hard to access areas. But, they may be costly for both 
curative and child immunization services. Although in some countries the mobile clinics are 
less costly for child immunization. The important part of the mobile clinics cost is the 
opportunity cost. This includes the transportation cost of the mobile clinic as well as the 
patients. 
Vos, Bogdoff and Kahidza, 1990, conducted a study on geographical accessibility and 
opportunity cost of the mobile clinics in the commercial farming area of Goromonzi District, 
Zimbabwe. For assessing the geographical accessibility, first the population density was 
measured, based on which optimal site for the mobile clinics were identified, which were 
theoretically better accessible. The researchers found that if the current location of the mobile 
clinics changed to the optimal site identified, the accessibility of mobile clinics for the people 
having poor accessibility would be increased by 22.7%. For measuring the opportunity cost, 
the costs of staff time and the transportation cost for mobile clinics as well as patients were 
measured. It was found that the staff time was more efficiently used in mobile clinics 
compared to fixed clinics. For assessing the efficiency of transportation cost, two 
assumptions were made. If the first assumption (mobile clinics not improve coverage) were 
true, the transportation cost would be increased if the mobile clinics were discontinued. If the 
second option (mobile clinics increased coverage) was true, then the mobile clinics obtained 
increase in coverage without increase in per-visit cost. The conclusion was that mobile clinics 
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should continue their operations. The managers changed the location of the mobile clinics as 
recommended by the researchers. 
Cost-effectiveness analysis could be used for the effective allocation of resources for 
healthcare services. In a study conducted by (Godfrey & Oscar, 1977)in Botswana on 
comparative cost-effectiveness of the three types of clinics, a fixed clinic, a mobile vehicle, 
and an aircraft were used for providing healthcare services.  The cost-effectiveness was 
analyzed as cost per-likely outcome of patients’ visits. The characteristics of the clinics were 
analyzed and it was found that they were similar in terms of population coverage. The 
patients and their treatment characteristics were analyzed and the consequences of two 
conditions, no treatment, and treatment with likely effectiveness of diagnosis and treatment 
were identified. Also the fixed and variable costs of the clinics operations were calculated.  
The researchers found that the cost of mobile clinics per-likely effective patient contact was 
much higher (8 to 14 times greater) than the fixed permanently staffed clinics. The reason for 
this was the differences in the operations characteristics. Fixed clinics were working 
continuously while mobile clinics were conducting periodic visits; as a result fixed clinics 
checked more patients and therefore their cost per-likely effective patient contact was lower. 
The aircraft visits were much more costly than the mobile vehicle. The researcher 
recommended that mobile vehicles could be reasonable alternatives for providing healthcare 
services by providing regular supportive visits to the rural areas. Comparing the mobile 
vehicle and aircraft services, vehicles were cheaper for more accessible areas, while for far 
distant visits the cost of vehicle was similar to aircraft cost. 
One of the important aspects of selecting a health intervention is to assess their 
relative health gain in monetary value against the amount of money invested on them. This 
assessment is called cost-benefit analysis. One of the questions is that can we quantify the 
benefits of a mobile health program in monetary terms? To answer this question a study was 
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conducted by (Oriol, et al., 2009)on a well-equipped mobile health clinic in Boston, USA. 
The mobile health clinic was a family van sponsored by Harvard Medical School. The mobile 
clinic was providing two types of healthcare services. First, conducting curative care services 
(if the mobile health clinic was not available the patients would be visiting an emergency 
department). Second, screening services for specific diseases categories (if mobile health 
clinic was not available the patient would be using another fixed health clinic for disease 
screening). The return of investment was calculated based on four measurements: calculating 
the annual fund invested on the mobile clinic ($565,700), cost avoided by preventing 
emergency department visits ($3,125,668), and the value of potential life years saved by the 
mobile clinic ($17,780,000). The last three values were added up to identify the total benefit 
($20,339,968) and then divided by the amount of fund invested ($565,700). The final return 
on investment ratio was 36. This means that investing each dolor will give $36 benefits in 
terms of the value of emergency visits avoided and life years saved. This numbers show that 
mobile health clinics could be a worthy investment.  
Mobile clinics can provide preventive healthcare services with the similar cost of 
fixed health centers. The additional advantage of the mobile health clinic could be the lower 
or no out of pocket cost of patient compared to fixed clinics. Frank, Feely, Bindles, Dewit, & 
Beer, 2010, conducted a study on the unit cost of mobile and fixed testing/screening 
programs in Namibia. The mobile screening program called Bophelo was running by two 
mobile vans, providing services to the employees of companies as well as to the population in 
the farms and tourists. On the other hand, a fixed HIV screening program called New Start 
was run by 18 fixed clinics in different parts of Namibia, providing services to the 
community. Bophelo conducted screening for Human Immunodeficiency Virus (HIV) along 
with eight other risk factors, while the New Start was conducting Volunteer Counseling and 
Testing (VCT) for HIV. The Bophelo was running with the public/private partnership funds; 
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the private investment was including the employers’ payments for the tests of their 
employees. The New Start was financed only by public/donor fund. The total annual 
operations cost of both types of setting as well as their annual number of screening for HIV 
were calculated, based on which the per-screening cost was identified. The result of the study 
shows that mobile clinics were not more expensive than fixed centers. On the other hand 
Bophelo had some other advantages: 1) It didn't have out of pocket expenses paid by patients 
to visit the mobile clinics as they were providing screening services to the patients. 2) 
Bophleo reduced the per-screen cost for the public sector, below that of New Start, by 
mobilizing employers’ fund. 
The mobile clinics strategy could not be always a cost-effective strategy. A study was 
conducted by (Menke & Wray, 1999) on six mobile clinics providing healthcare services to 
the US veterans. The department of veterans affair established six mobile clinics, each of 
which was operating from a parent fixed clinic called veteran affairs medical centers 
(VAMC). Mobile clinics were providing healthcare services to the rural veterans who were 
not able to visit the VACM. The researchers used the costs and output data of both mobile 
clinics and the parents’ fixed clinics (the fixed clinics were providing variable types of 
healthcare services, but for the purpose of comparison only the cost and output of those 
healthcare services which were similar to the services provided by mobile were included in 
the study). Four research objectives were formulated. First, to compare the per-visit cost 
among the six mobile clinics; the purpose was to find a more efficient strategy if some 
mobile clinics were expensive compared to others. Second, to compare the per-visit cost of 
mobile clinics with the parent fixed clinics for deciding whether the mobile clinics option 
was a worthwhile expenditure. Third, comparison of the cost of mobile clinics with fixed 
clinics; the purpose was to see if fixed clinic would be established instead of mobile clinics. 
Fourth, to measure the number of new patients covered by mobile clinics that were not 
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attending the parent VACM clinics. The purpose of mobile clinics was to increase the access 
of rural veterans to healthcare services. The result of the study shows that the per-visit cost of 
the mobile clinics was as high as twice of the parents VAMC. On the other hand the 
establishment of the fixed clinic instead of mobile clinics could be expensive if their patient 
load was lower than the mobile clinics. 
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Chapter-IV 
Methodology 
 
4.1 Introduction 
 
This chapter describes the methods used to answer the research questions related to 
the comparative cost-effectiveness analysis of the mobile health teams against basic health 
centers in rural Afghanistan. The main themes include descripton of the study area, study 
design, study subjects and sample, period and scope of the study, permission for data 
collection and ethical considerations, procedures for data collection, and data analysis.  
 
4.2 Study area 
 
The study was conducted in five provinces of Afghanistan: Laghman province in the 
eastern region, Parwan province in the central region, and three provinces (Baghlan, Takhar, 
Balkh) in the northern region of the country. In each of the mentioned provinces a mobile 
health team and a basic health center were selected for the study. The method for selection of 
the basic health centers and the mobile health teams are described in the sampling section. 
 
4.3 Study Design 
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Cross sectional evaluative survey was used to assess the cost-effectiveness of the 
mobile health teams in comparison to basic health centers in rural Afghanistan. The 
effectiveness was measured as the total annual number of patients checked by each of the 
health clinics included in the study. The cost was measured as the annual operations cost of 
of the sampled health clinics. To explore some other factors influencing the operations of 
the MHTs and BHCs, descriptive qualitatived data was collected through observations and 
discussions with the healthcare providers on the health clinic level as well as the project 
managers responsible for the planning and the evaluation of these health clinics. 
Using recognized health economics and statistical methods, the cost-effectiveness of 
mobile health teams against the basic health centers was measured and compared as 
follows: First, the annual operating cost was calculated for each of the health clinics. 
Second, the total annual number of patient visits was measured for each of the health 
clinics. Third, the per patient visit cost (per-visit cost) was identified for each health clinic 
by dividing the annual operations cost of the health clinic by its annual number of patients’ 
visits. Fourth, the three kinds of measures: annual number of patients’ visits, annual 
operations cost and per-visit cost were compared among the mobile health teams. Fifth, the 
average number of patients’ visits, avarage annual operations cost and average per-visit 
costs were compared between mobile health teams and basic health centers. Sixth, other 
factors influencing the operatons of both MHTs and BHCs in rural and remote areas of 
Afghanistan were analyzed. Finally, considering all the elements mentioned above, the 
relavite cost-effectiveness of MHTs was assessed in comparison to BHCs for rural 
Afghanistan. 
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4.4 Subjects of the study and study sample 
4.4.1 Population of the study 
 
The people living in the catchment area of the five mobile health teams and five basic 
health centers are the population of this study. 
Mobile HealthTeams (MHTs) and Basic Health Centers (BHCs) are the two methods 
of delivery of healthcare services and the subjects of interest in this study. The main subjects 
are the MHTs, while BHCs are studied for the purpose of comparison. MHTs are moving 
healthcare providers using a vehicle to periodically serve the remote and dispersedly located 
areas in the selected provinces of Afghanistan. BHCs are fixed health clinics, working on a 
regular basis from a fixed location (building). The resources used and services provided by 
the two different types of health clinics are similar. 
There are totally 26 MHTs under the Health System Strenghtening (HSS) Project of 
the Ministry of Public Health of Afghanistan(MoPH). MHTs are active in 25 out of 34 
provinces of the country. There is only one MHT in each province, with the exception of one 
province called Herat, which has two MHTs. There are specific procedures for deciding on 
where and how many MHTs should be established and which areas they should serve. The 
coverage areas of the MHTs vary from province to province; in some provinces one MHT is 
serving different parts of the province, while in other provinces they are serving specific 
areas in a district. The areas served by MHTs are usually isolated villages and hard to access 
areas, where population is scarcely located. In addition, access to these areas is difficult due 
to bad road conditons, poor transportation and lack of communication means. These areas 
don't have access to fixed health facilities. Therefore, MHTs are deployed to deliver 
healthcare services to these areas. The total number of population served by the MHTs is 
over 600,000 people. The number of population served by each MHT varies from below 
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10,000 up to over 40,000 people. MHTs are conducting scheduled periodic visits to the 
selected service delivery points (locations), where people from nearby villages are gathering 
to receive the selected primary healthcare services.  The number of visits of a MHT to a 
service delivery point varies from 6-12 visits in a year and the duration of each visit varies 
from 3-6 days. 
There are more than a thousand BHCs in the country. The number of BHCs varies 
from province to province, which is based on the density of population and distance between 
the villages. BHCs are active in almost all areas of the country including urban, rural as well 
as remote areas. They are working six days a week. The working time is from 8:00 a.m to 
2:00 p.m., except Thursday where they work from 8:00a.m to 12:00p.m. The population 
covered by a BHC varies from place to place. As mentioned in the sampling section, for the 
purpose of this study only those BHCs are considered which are active in the vicinity of 
MHTs and are working under similar conditions. 
 
4.4.2 Study sample 
 
Sampling is mainly based on the HTs, which are the main focus points of this study. 
To select an appropriate sample size representing all the 26 MHTs active in the rural areas of 
Afghanistan, information on the basic conditions under which the MHTs are working was 
obtained from the Health Management Information System (HMIS) Department of the 
Ministry of Public Health (MoPH) of Afghanistan. Based on this information, two factors 
were considered as the basis for sampling: the security situation of the province where the 
MHTs are active and the number of population covered by each MHT. It was found that from 
the security point of veiw, the  provinces are divided into three categories: High, medium and 
low risk areas. Seven provinces were identified as high risk areas as traveling to these 
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provinces was not allowed by the ministry and therefore were excluded from the study. 
MHTs in the remaining 18 provinces were divided in to three categories, based on the 
number of population covered by them. Category one, MHTs covering a population of less 
than 10,000 people; Category two, those covering population between 10,000 to 30,000 and 
category three, MHTs with coverage of above 30,000. A systematic random sampling method 
was applied, based on which first a random list of the MHTs was prepared for each of the 
three specified categories of MHTs. Two MHTs were randomly selected from each of the 
three categories. The final sample included six MHTs in the six provinces. 
The selection criteria for BHCs were based on their location in the vicinty of selected 
MHTs. A random list of all BHCs located in the related province/districts , where the selected 
MHTs are active, was prepared and one BHC was randomly selected from the list to be 
comparatively studied with selected MHTs.  
As there is one MHT in each province, therefore they are named based on the 
provinces and include: Mobile Health Team of Kabul, Parwan, Baghlan, Laghman, Takhar 
and Balkh. In the same order of province, the BHCs include: Khakijabar, Khanaqa, 
Jarikushk, Kanda, Myanshahr, and Mashe BHCs. 
 
4.5 Period and scope of the study 
 
There are various service categories provided by both the mobile health teams and 
basic health centers; the main categories included in the study are curative care, maternal 
health, nutritional assessment, and immunization. Also, there are different types of costs; for 
the purpose of this study, the costs are limited to only the operations cost (capital and 
running) occurred in the sampled MHTs and BHCs. The period of study is from the 1st of 
April 2010 to the 30th  of March 2011.  
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4.6 Permission for data collection and ethical considerations 
 
Although the research was approved by Ritsumeikan Asia Pacific University (APU), 
prior to data collection, approval of the research by the Ministry of Public Health of 
Afghanistan is the basic requirement for conducting any research in the health sector in 
Afghanistan. Therefore, the research proposal was submitted to the Institutional Review 
Board of the Ministry of Public Health of Afghanistan, the approval was obtained, based on 
which the data collection was conducted. 
Also, for the purpose of ensuring the confidentiality of data from the health clinics, a 
letter of informed consent was prepared and distributed to the health clinics. It was promised 
that all the information gathered for this research would only be used for the purpose of 
research and it would not be disclosed to any third party. 
 
4.7 Data collection 
 
Data collection was conducted according to the selected sample, scope and period of 
the study. The physical data collection was carried out from September 2011 to November 
2011. During the physical data collection the researcher was assissted by two people who 
were trained and briefed about what kind of data was needed and how it could be obtained. 
 
4.7.1 Data	  collection	  procedure	  
 
The researcher conducted research field visit to Afghanistan. The first meeting was 
held with the Director general of Afghanistan Public Health Institute (APHI). APHI is 
responsible for organizing the health sector researches in Afghanistan. Based on the result of 
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meeting, the research proposal was submitted to the Institutional Review Board (IRB) of the 
Ministry of Public Health (MoPH) of Afghanistan to obtain their approval for data collection. 
After obtaining the approval by IRB, the data collection was conducted on three levels: 
1. MoPH: information regarding general issues like types of data available in the 
ministry level, security conditions of the provinces where the sampled health 
clinics are located and all the other relevant information was obtained. The main 
data available on the ministry level was regarding inventories of some health 
clinics as well as the budget for the health clinics. 
2. Provincial level: the researcher conducted visits to the five provinces where the 
sampled health clinics were located. In the provincial level data was collected 
from three sources. 
The provincial offices of the non-governmental organizations (NGOs) under 
which the health clinics are working were visited for collecting data about the 
annual expenditure reports, inventories of the health clinics and other capital 
items. 
The health facilities were visited for two purposes: first to gather information on 
the capital items and the facilities available and second to discuss other factors 
affecting the operations of the health clinics. Also information about the useful 
life of some capital items was obtained from the people operating them. 
The local market and the suppliers of the capital items, the construction 
companies and technical workshops were visited to obtain information about the 
useful life and the current costs of the different capital items. 
The collected data was mainly divided into two catagories:  the annual operations cost 
of each sampled health clinic and the annual number of patients who visited the health 
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clinics. The patient visits categories are the same for both BHCs and MHTs while the cost 
categories vary. These categories are explained as below: 
 
4.7.2 Patient visits categories  
 
 The patient visits categories for both BHCs and MHTs were the same. There were 
generally four categories of patient visits: Curative care, maternal health, nutritonal status 
assessment and immunization.  
Curative care is given to the patients of all ages for both sexes. The main diseases 
covered include: diarrhea, respiraory tract infections, and urinary tract infections.  
The maternal health visits are mainly composed of family planning for women of 
reproductive age and antenatal care for pregnant mothers. Delivery of children and postnatal 
care of mothers who have given birth also compose a small number of maternal visits to the 
health facilties. 
Immunization include vaccination of children with DPT3 (diphteria, pertusis, and 
tetanus), and vaccination of pregnant women with TT (Tetanous Toxiod). 
Nutritonal assessment includes three degrees of malnutrition: mild, moderate and 
severe. 
Data on services provided by both mobile health teams and basic health centers was 
available on the database of the Health Management Information System (HMIS) 
Departement of the Ministry of Public Health (MoPH). 
Distribution of essential drugs as well as providing vaccines by the health clinics were 
excluded from the study, because of the limitations in measuring. 
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Table 4.1: Patients visits categories 
 
Pateint visits categories Sub categories 
Curative care All types of Curative care services 
Maternal Health 
Antenatal care 
Post natal care 
Delivery 
Distribution of Condoms 
Distribution of Oral contraceptives 
Administration of contraceptives injections 
Nutriton Child Nutrition assessment 
Immunization 
Administration of DPT3 vaccine 
Adminitration of Tetanus Toxoid (TT) vaccine 
 
 
4.7.3 Cost catagories 
 
The main cost categories include the depreciation cost of the capital items and the 
running cost of the health clinics. Some of the costs paid during the selected period of study 
were excluded from the study. These include the cost of training of the health clinic staff, the 
costs of medicines distributed and the vaccines provided. The reason for this was that the 
medicine distributed to the patients were similar between the mobile health teams and basic 
health centers and therefore are not useful for this comparative study. Moreover, the costs for 
supplying the medicines, goods and services to the health clinics were excluded. The reason 
for this exclusion was that these costs were not included in the budget of the health clinics, 
but were part of the overall budget of the provincial health offices of the implementing 
organizations.  
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All the other costs outside the health clinic including the overhead cost of the ministry 
of public health, donors country offices, national health organizations, and provincial offices 
were excluded from the study, as these costs were shared with the cost of a large pool of the 
healthcare services delivery system. 
The running cost and capital cost varies between the MHTs and BHCs. Therefore, 
these costs are explained separately for MHTs and BHCs. 
 
4.7.3.1 Cost categories for MHTs 
 
The cost categories for MHTs are divided into running costs and capital costs. 
4.7.3.1a Running cost 
The running cost is divided into three sub-categories of personnel, vehicle operations 
and services and utility costs. Every mobile health team is staffed with four poeple: one male 
curative care provider (in three out of five MHTs they were MD doctors, while in the other 
two they were nurses), one midwife providing maternal and child healthcare services as well 
as nutiriontal assessment of the children, one vaccinator providing immunization services 
(DPT3 vaccine for children and TT vaccine to pregnant women), and one driver for the 
vehicle of the MHT. 
Personnel costs mainly consisted of salaries of each staff member and per diem for 
the healthcare providers for the overnight stay in the field. 
The salaries of the personnel were available on the salary sheets (payroll) of the 
health faciliies, which were paid on a monthly basis. The per diem was included in the 
overall running cost paid for the MHT staff as they had an overnight stay in the field. 
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Vehicles operations costs: Out of five mobile health teams included in the final 
sample, four were having rental vehicles and only the mobile health team of Parwan received 
an ambulance, donated by the Ministry of Public Health of Afghanistan. 
The vehicles costs were composed of monthly rent (for the four MHTs), fuel 
consumption and repair and maitenance costs. Data on the money paid for purchasing the fuel 
as well as the repair and maintanance of the vehicles were obtained from the expenditure 
reports of the MHTs. 
Utility and services cost: The running cost of the Mobile Health Teams was composed 
of a very small part of the overall costs. It is mainly composed of gas for sterilization of 
medical equipment and stationary. Also, other costs were provided for some but not all of the 
MHTs.  These included the cost of communication, winter heating, and transportation. All the 
running costs were obtained from the expenditure report of the mobile health teams. 
 
Table 4.2: Running cost  for MHTs 
 
 
4.7.3.1b Capital costs 
Generally, there were two kinds of capital items: the equipment and the vehicles. 
Equipment depreciation cost: equipment consist of medical and non-medical equipment used 
by the mobile health teams. Information on the equipment (number, specifications, date of 
purchasing) was obtained from the inventories of the mobile health teams. Information on the 
Cost categories Data source 
Personnel (All types) Pay rolls of the Health clinics 
Vehicle operation and 
maintanance 
Expenditure reports of the Health clinic 
Day to day running cost Expenditure reports of the Health clinic 
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useful life of equipment was obtained from the users of the equipment in the clinics and the 
current purchasing cost of the equipment was obtained from the local market. 
Vehicle depreciation cost: Regarding vehicles, as mentioned earlier only one MHT 
owned a vehicle; it was a Toyota double cabin pickup Model 2009. Information of the current 
purchasing cost of the vehicle was not available on the records and so the price tag was 
obtained from the local market. 
 
Table 4.3: Capital cost of MHTs 
 
 
4.7.3.2 Cost categories of BHCs 
 
The costs of basic health centers were also divided into two categories of running cost 
and capital cost. 
4.7.3.2a Running cost 
The running cost is divided into two categories of personnel cost and services utility 
cost. 
Capital Item  
Data sources 
Useful life 
identification 
methods 
Current 
purchasing 
price 
Vehicle Ministry of Public 
Health,  
Grant Consultation and 
Management Unit 
(GCMU) 
  Discussion with 
Users of the 
vehicles    (Driver, 
mechanics) 
 
Obtained from 
Local motor 
bargains  
Equipment Inventories of the 
Health clinic 
Users of the 
equipment 
Obtained from 
Local market  
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Personnel cost: In contrast to MHTs, the BHC has seven staff members instead of 
four. This includes an M.D curative care provider, one community midwife, two vaccinators, 
one community health supervisor, one cleaner and one guard. Again, in contrast to MHTs, no 
nurse is providing curative care services as is the case for some MHTs. The jobs of 
community midwife and vacciniators are as of those from MHTs. Moreover,  one of the 
sampled BHCs, called Parwan BHC has two additional staff members; one nurse and one 
clerk. Personnel costs mainly consisted of salaries of each staff member; no other benefits are 
given to the staff members. Data on salaries of the personnel was available on the salary 
sheets of the health facilities, which were paid on a monthly basis. 
Services and utilities: The running cost of basic health centers are different from 
mobile health teams. The main costs include: fuel for generator, fuel for EPI, fuel for 
sterilization and illumination, fuel for motorbike, stationary, hygine and other consumables, 
monthly meetings expenses, winter heating, building repair and maintenace, generator repair 
and maintanance, motorbike repair and maitenance, transportation costs and other day to day 
expenses. 
 
 
Table 4.4: Running cost for BHCs 
 
 
 Cost categories Data source 
Personnel cost Personnel (All types) Pay rolls of the Health clinics 
Running cost  Generator operations and 
maitenance 
Expendeture reports of the Health clinic 
Buildings operation and 
maintanance 
Expendeture reports of the Health clinic 
  
Other costs Expendeture reports of the Health clinic 
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4.7.3.2b Capital cost 
 The capital items for the BHCs include buildings’s annual depreciation costs, heavy 
machinery, and equipment.  
 Building annual depreciation cost: The buildings are constructed by provincial 
reconstruction teams of the military of NATO. It was not possible to get the land purchasing 
and building construction prices. Therefore, data on the current price of purchasing the land 
of BHCs were obtained from the local property dealers. Also, the estimated full cost of 
constructing the BHCs as well as their useful life were obtained from the local construction 
companies. 
Motorbike annual depreciation cost: The current purchasing price of the motorbike 
was obtained from the local motorbike bargains. Its useful life was asked from the user of 
motorbike. 
 Generator annual depreciation cost: The current purchasing cost was asked from the 
local dealers and its useful life was asked from the users. 
Equipment annual depreciation cost: Data on the equipment is as the ones for mobile 
health teams. 
 
Table 4.5: Capital cost for BHCs 
 
Capital Item Data source Source for Identifying the useful life 
Source for identifying the 
current purchasing price 
Building Ministry of Public Health (MoPH) 
Users of the vehicles 
(Driver, mechanics) Local motor bargains 
Motorbike (MoPH) Users and mechanics Local market 
Generator (MoPH) Users and mechanics Local market 
Equipment Inventories of the Health clinic Users of the equipment Local market 
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4.7.3.3 Exchange rate 
The average exchange rate of the Afghani and the United States Dollar (US$) for the 
one year period study was 1 US dollar =47 Afs. To calculate the exchange rate, historical 
data on exchange rate held by the Afghanistan Bank (Central Bank of Afghanistan) was used.   
 
4.7.3.4 Taxes 
 
There was no tax on the other cost items; only there was a tax of 5% on the salaries, 
which was included in the salaries of staff. 
 
4.8 Data analysis 
 
Prior to analysing the data, a quality control of collected data was performed: 
The actual collected data was compared with available data. For example, the fuel 
cost was compared with the number of kilometers obtained from the vehicles’ logbooks 
divided by the current fuel cost. Also, the other costs were checked with budget lines for the 
purpose of any data missing or double entry. 
A sensitivity analysis was conducted on the data and it was found that the vehicles 
and personnel costs in mobile health teams,  personnel, and building and equipment 
depreciation costs accounted for more than one third of the total cost. 
After controlling the quality of collected data, it was entered into the Excel program. 
Appropriate categories of the different types of costs were made and their monetary value 
was calculated, ased on which the total annual cost of each health clinic was prepared and 
compared among the MHTs as well as MHTs and BHCs. Similarly, specific categories of the 
patient visits were created as per their value in the overall assessment of the output of the 
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health clinic. The total number of visits and the number of specified categories of patients 
were caclulated and compared among the MHTs and between MHTs and BHCs. Finally, the 
total cost of each health clinic was divided by the total number of patient visits to identify the 
per-visit cost; the pervisit cost was compared among the MHTs and between MHTs and 
BHCs.  
 
4.8 Limitations and important assumptions 
 
 Based on the available expenditure records, it was not possible to separate the running 
costs of each category of a patient visit. Also, allocating of the shared cost for each category 
of the patient visit takes a long time. Based on these limitations, the specific per-visit cost for 
each category of patients was not conducted. For all categories of patient visits only the 
patient visit cost was considered, not the cost of medicines, vaccines,..etc. Therefore, the per-
visit cost for all categories of patients is equal.  
Basic Health Centers are providing one additional service, called the supervision of 
the community health workers. This activity is not performed by the mobile health teams. 
There is one staff member, called a community health supervisor, in each BHC who is 
responsible for this activity. 12% of building and furniture depreciation cost is removed from 
the cost of each BHC. Also, the salary of the community health supervisor is removed from 
it. 
Both MHTs and BHCs are providing some other services including health promotion 
and education. Since this advice is given to almost all categories of patients, it was assumed 
that the time spent for this purpose is a part of the patient visit time.  
During the data collection, the data on the costs of Kabul Mobile Health Team as well 
as the Khaki-jabar BHC in Kabul province was not available. Many approaches were tried to 
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obtain data from these health facilites and it was found that due to giving low priority to the 
activities of these health facilites, the data was not available or retrivable to be used for this 
study. Therefore, Kabul province was excluded from the study and the final sample was 
reduced to five MHTs and five BHCs in the remianing five provinces of Laghman, Parwan, 
Baghlan, Takhar and Balkh. 
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Chapter V 
Findings and Results 
 
5.1 Introduction 
 
The purpose of this study was to assess the cost and effectiveness of the mobile health 
teams against basic health centers in rural Afghanistan. Using the methodology described 
earlier, the results of the study are presented inorder to answer the research questions. The 
main themes included in the results are: (1) measurement of annual number of patients visits 
(ANoPVs), annual operations costs (AOCs) and per-vsist cost (PVC) for each MHT (2) 
comparison of ANoPV, AOCs and PVC among the mobile health teams (3) measurment of 
the ANoPVs, AOCs, and PVC for each BHC, and (4) comparison of the average ANoPVs,  
average AOCs costs and average PVC between the mobile health teams and basic health 
centers. 
 
5.2 Annual number of patients visits to MHTs 
 
 Five measures of the mobile health teams, including total number of patients visits, 
number of curative care, maternal healthcare, immunization and child nutritional assessment 
visits, were calculated for the period April 2010 to March 2010 .  Table 5.1 shows the five 
measurements of ouput for the five mobile health teams.The total number of patients vists 
varies between 40,042 for MHT Balkh to 5,238 for MHT Parwan; a difference of about 74%. 
Patients load of the other MHTs of Baghlan, Laghman, and Takhar were 13,241, 17,841 and 
16,914 patients respectively. 
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Curative care is the greatestcategory of patients visits for all the five MHTs. MHT 
Parwan and Baghlan both had higher curative care visits of 89% and 82% respectively. While 
Curative care other three MHTs were similar, measuring  about 73%. 
 
Table 5.1: Annual patients load of the five mobile health teams from April 2010 to March 
2011 
Patients visits 
categories 
Mobile health teams 
Baghlan Balkh Laghman Parwan Takhar 
Total visits 13241 40042 17841 5832 16914 
Curative Care 10839 29753 12851 5177 12699 
Maternal health 1971 5135 2127 57 781 
Immunization 249 939 481 598 1169 
Nutrition 
Assessment 182 4215 2382 0 2265 
 
 
Child nutritional assessments and maternal healthcare, were the second and third 
biggestcategories. Maternal healthcare visits were about 13% in the three MHTs of Baghlan, 
Balkh, and Laghman, while MHT Parwan and Takhar had lowest patients visits of about 1% 
and 5%. Child nutritional assessment visits acount for about 12% of the total patients visits 
for the three MHTs of Laghman, Takhar and Balkh, While thie category of visits were very 
low for MHTs Parwan and Bghlan measuring about zero percent and 1% respectively. The 
immunizationservices for MHTs Parwan and Takhar were higher, about 11% and 7% 
respectively. While for the remaining three MHTs were similar, measuring about 2.3%. 
Figure 5.1 shows these differences in barcharts.  
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Figure 5.1: Annual number of patients visits for mobile health teams 
 
 
 
 
 
 
 
 
 
 
 
The average annual number of patients visits for a mobile health team was measured 
by summation of the annual number of patients vistis of the five mobile health teams and 
dividng it by their number. Table 5.2 provides descriptive statistics for the five measures of 
patients visits.From April 2010 through March 2011, totally about 93,870 patients were 
checked by five mobile health teams. The median and mean number of annual patients visits 
to a mobile health team were16914 and 18774  respectively.  
The minimum and maximum number of patients seen by a mobile health team were 
5,832 and 40,042 respectively. 
 
Table 5.2: Descriptive statistics of patients visits to the five mobile health team in rural  
Afghanistan, April,2010-March2011 
 
Measures Total Mean Median Standard Deviation of mean Minimum Maximum 
Total 93870 18774 16914 12794.21125 5832 40042 
Curative Care 71319 14263.80 12699 9201.346488 5177 29753 
Maternal health 10071 2014.20 1971 1943.283098 57 5135 
Immunization 3436 687.20 598 366.7522324 249 1169 
Nutrition  9044 1808.80 2265 1749.622159 0 4215 
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 Considering the proportion of four categories of patients visits for a mobile health team, 
curative care visits accounts for about 76% of the total patients visits, maternal health care 
visits were 11% ,  child nutritional assessment visits were10% and the remaining 4% of 
patients visit were immunization services. Figure 1.5 shows these percentages. 
 
Figure 5.2: Patients visits categories 
 
 
 
5.3. Annual operations cost of MHTs 
 
As mentioned earlier, the annual operation cost of the five mobile health teams for the 
period April, 2010 to March, 2011 was calculated. Five measured costs were calculated 
including total annual operations, personnel, vehicles operations, supplies and services, and  
annual depreciation cost of the equipment used by the mobile health teams.  
perssonel cost include the annual salaries and other benefits of the people working on 
full time basis for the five mobile health teams. Each mobile health team was staffed with 
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four pople; one curative care provider, one midwife, one vaccinator and one driver of the 
MHT’s vehicle. The curative care provider were M.D doctors for three mobile health teams 
(Laghman, Parwan, and Takhar), while for the two other mobile health teams (Baghlan and 
Balkh) it was a nurse. All the other staff members of the five mobile health teams were equal 
in qualifications. The salaries scale vary slightly between the mobile health teams for the 
same level of personnel. Other benefits include the overnight stay allownces as well as 
travelling cost paid for the staff members.  
Vehicle operations cost was composed of  estimated annual cost of fuel, repair and 
maintananceas well as monthly vehicle rent of the mobile health team.It should be noticed 
that out of five mobile health teams, four were using rental vehicles, while MHT Parwan was 
using the donated vehicle from the ministry of public health of Afghanistan. The annual 
depreciation cost of this vehicle was calculated, using methodlogy mentioned in chapter four.  
Supplies and services varied among MHTs, but generaly includedrunning costs of 
communication means and  the consumable items such as gas for strelization, stationary, 
cleaning material,etc. 
The equipment included medical and non medical equipment, used by the mobile 
health team. The annual depreciaion cost for the equipment were calculated according to the 
methods described in chapter four. 
Table 5.3 shows the five measures of costs for the five sampled MHTs. The toal cost 
varies between US$36289.63 for MHT Takhar and US$28694.85 for MHT Baghlan; a 
difference of about 12%. The total costs for the other three MHTs of Blkah, Laghman and 
Parwan were US$32,752.1, US30,909.26 and US$ 29,988.3 respectively. 
Measurment of the other four cost categories of sample MHTs shows that the highest 
cost is related to the vehicles operations cost, which varies between 47% and 61% of the total 
cost.  This is followed by personnel cost measuring between 38% to 48% of the total cost. 
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The remaining two categories of costs were minimal. Figure 5.3 shows these differences in 
barcharts. 
 
Table 5.3: Annual Operation cost (in US$) of the five mobile health teams in April, 2010 – 
March, 2011 
 
MHTs Baghlan Balkh Laghman Parwan Takhar 
Running 
cost 
Personnel 13659.57 12486.38 12771.15 14808.51 16251.83 
Vehicle 14680.85 19815.74 16883.6 9492.17 17200.21 
Supplies and 
Services 161.7 208.43 1025.96 5509.11 1977.87 
Capital cost 
Equipment 
annual dep. 
cost 
192.73 241.55 228.55 178.51 859.72 
Total 
 28694.85 32752.1 30909.26 29988.3 36289.63 
 
 
 
Figure 5.3: Annual operations cost of MHTs (in US$) between mobile health teams 
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 The average annual operations cost for a mobile health team was calculated by dividing 
the summated total cost of the five mobile health teams by their number. Table5.4 provides 
descriptive statistics of the annual operations costs of the five mobile health teams. For a 
mobile health team, the median total annual operations was about US$30,909.26 and the 
minimum and maximum total annual costs were US28,694.85 and US$36,289.63 
respectively. 
The other four measurments of costs for amobile health team are shown in figure 5.4 
in precentages. 
 
Table 5.4: Descriptive statistics of the annual operations Costs (in US$) for five the five 
mobile health teams from April 2010 to March 2011 
 
Cost categories Total Median Mean Standard dev. Minimum Max 
 
Total cost 158634.14 30909.26 31726.83 2947.631778 28694.85 36289.63 
Running 
cost 
Personnel 69977.44 13659.57 13995.52 1552.52 12486.38 16251.83 
Vehicle 78072.57 16883.60 15614.51 3877.18 9492.17 19815.74 
Supplies and 
services 8883.07 1025.96 1776.61 2213.74 161.70 5509.11 
Capital 
cost 
Equipment 
annual dep. 
cost 
1701.06 228.55 340.21 291.54 178.51 859.72 
 
 Out of the total annual operations cost of US$158,634 for the five mobile health teams, 
49% is the annual operations cost of the vehicles, 44% is the salaries of the personnel, 6% is 
the supplies and services and 1% is the annual depreciation cost of the equipment of the 
mobile health teams. Figure 5.4 shows these cost categories. 
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Figure 5.4: Cost categories 
 
 
 
 
5.4 Calculation of per-visit cost of Mobile Health Teams 
 
The per visit cost actually represents the cost-effectiveness of the mobile health 
teams. The per-visit cost for a mobile health team was calculated bydividing the total annual 
cost of the MHT by its total annualnumber of patients visits. Table 5.3 shows the calculation 
of the per-visit cost for the five MHTs. The per-visit cost varies from US$ 0.82 for MHT 
Balkh to US$5.73 for MHT Parwan, a difference of about 75%. Theper-visit costs for the 
other three MHTs were as US$2.17 for MHT Baghlan, US$2.15 for MHT Takhar, US$1.73 
for MHT Laghman. 
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Table 5.5: Calculation of per-visit cost in (US$) 
 
Cost categories 
Mobile health teams 
Baghlan Balkh Laghman Parwan Takhar 
Total cost 28694.86 32752.11 30909.25 29988.3 36289.63 
Total patient visits 13241.00 40042.00 17841.00 5238.00 16914.00 
Per-visit cost 2.17 0.82 1.73 5.73 2.15 
 
 
5.5 Sensitivity test 
 
The per-visit cost was caculated through dividing the total annual operations cost by 
the total annual number of patients visits. On the other hand about 97% of the MHTs costs 
was fixed cost, including the peronnel salaries, and the monthly vehicles rent, which are paid 
on regular basis. Therefore the per-visit cost is highly dependent on the number of patients 
visits. Although for the purpose of this study, the actual number of patients visits were used, a 
sensitivity test was performed after 10% and 20% increase as well as the same amount 
decrease in the total number of patients. Table 5.6 shows that 10% and 20% increase in the 
total number of patietns vists increased the per-visits cost by 18-32% respectively. On the 
other hand 10% and 20% decrease in the number of patients visits decreased the per-visit cost 
by 21% to 48% respectively.  
It is to be mentioned that some of the costs were dependent on the number of patients 
visits including the vehicles fuel, repair and maintanance as well as the services and supplies 
costs. Therefore, these costs were increased and decreased according to increase and decrease 
in the number of patients. All the other costs of themobile health teams were assumed as not 
to change with 10% and 20% change in increase or decrease in number of paients visits. 
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Table 5.6: Effect of change in number of patietns visits on per-visit cost 
 
 
 
 
 
 
 
 
 
5.6 Comparison among the mobile health teams 
 
The calculation of the annual number of patients’ visits, annual operations costs and 
per visit cost for the five mobile health teams shows differences among the mobile health 
teams. 
Considering the annual number of patients visits, there are considerable differences 
among the five MHTs. MHT Balkh had almost twice more patients and MHT Parwan had 
two times less patients visits compared to the other three MHTs.  
The calculation of the annual operations costs didn't show much higher differences in 
the annual number of patients visits. The overall differences didn't exceed more than about 
10%. 
Comparing the per-visit cost among the five mobile health teams, the mean per-visit 
cost is US$2.52, with maximum 5.3 and minimum US$0.83. Figure5.5 graphically shows 
these differences. The cost per visit follows the usual trend of downward slopping. That is, as 
the number of patients visits increases, the per-visit cost decreases accordingly. The curves 
Total Average cost 31,726.83 
Total Average PV 18,655.2 
Cost per visit (with actual annual number of patients visits) 2.52 
Cost per visit (10% increase in total number of patients visits) 2.34 
Cost per visit (20% increase in total number of patients visit) 2.2 
Cost per visit (10% decrease in total number of patients visits) 2.7 
Cost per visit (20% decrease in total number of patients visit) 3 
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connect the actual data points, as regression analysis was not possible with only five 
observations. 
Figure 5.5: Relationships between per visit cost and annual number of patients’ visits 
 
MHTs, (1= Parwan, 2=Baghlan, 3= Takhar, 4= Laghman, 5= Balkh 
 
Comparing the above output data shows that the clinic with higher annual patients 
visits did not necessarily have the higher annual operations costs. Mobile health team Balkh 
had the highest patients’ visits, but its annual operations cost was the second highest.  Mobile 
health team Laghman had the second highest annual number of patients’ visits, but it had the 
third highest annual operations cost. Mobile health team Takhar had the third highest number 
of annual patients visits, but had the first highest annual operations cost. Mobile health team 
Baghlan was number four in terms of having a higher number of patients visits, but had the 
lowest annual operations cost. Finally mobile health team Takhar had checked more than 
three times lower number of patients but had the second lowest annual operations cost. 
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5.7 Calculation Annual number of patients visits to BHCs 
 
The patietns visits catgories to BHCs include the same categories as mentioned for the 
MHTs. Therefore these measures were calculated according to the methodology used for 
measuring the cost and output of the mobile health teams.  
 Five measures of the mobile health teams, including the total number of patients visits, 
number of curative care, maternal healthcare, immunization and child nutritional assessment 
visits, were calculated for the period of April 2010 to March 2011 .  Table 5.7 shows the five 
measurments of ouput for the five basic health centers.  The total number of patients vists 
varies between 50,187 for BHC Jarikushk to 17,632 for BHC Mashinegare; a difference of 
about 48%. Patients load of the other three BHCs of Kanad, Khanaq, and Myanshahr were 
31,567, 26,109 and 18,282 patients respectively.  
 
 
Table 5.7: Number of patients checked by Five Basic Health Centers in rural Afghanistan, 
April, 2010-March 2011 
PV Categories Jarikushk Mashenegaree Kanda Khanaqa Myan shahr 
Total 50187 17632 31567 26109 18282 
Curative Care 33792 11428 21521 20314 12799 
Maternal 
Health 9055 5201 2882 4600 1968 
Immunization 3028 509 2283 924 1070 
Nutrition 4312 494 4881 271 2445 
 
 
Curative care was the greatest category of patients visits for all the five BHCs, 
ranging from 65% to 78%.  Maternal healthcare (MH) visits were the seond greatest category 
of patients visits. BHC Mashenegare had the highest 29% MH visits, while BHC Kanda had 
85 
 
the lowest 9% MH visists.  Nutritional Assessment (NA) visits were in third highest rank, 
ranging between 15% to 9% for BHCs Kanda, Myan Shahr and Jarikushk, while BHCs 
Khanaqa and Mashenegare had only 1% and 3%  NA visits. Immunization visits ranged 
betweeen 3% to 7% for all the five BHCs. Figure 5.1 shows these differences in bar charts.  
 
 
Figure 5.6: Annual number of patients visits 
 
 
The average annual number of patients visits for a Basic Health Center was measured 
by summation of the annual number of patients vistis of the five mobile health teams and 
dividng it by their number. Table 5.8 provides descriptive statistics for the five measures of 
patients visits. From April 2010 through March 2011, totally about 143,777 patients were 
checked by the  five basic health centers. The median and mean number of annual patients 
visits to a basic health center were 26,109 and 28,755,40  respectively.  
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The minimum and maximum number of patients seen by a basic health center were 
17,632 and 50,187 respectively.  
 
 
Table 5.8: Descriptive statistics of the patient visits to the five BHCs 
 PV Categories  Total for 5 BHCs  Median   Mean   Std. Dev.   Minimum   Maximum  
 Total    143,777.00   26,109.00   28,755.40   13,300.79   17,632.00   50,187.00  
 Curative Care  99,854  20,314.00   19,970.80   8,915.73   11,428.00   33,792.00  
 Maternal 
Health  23,706  4,600.00   4,741.20   2,738.04   1,968.00   9,055.00  
 Immunization  7,814  1,070.00   1,562.80   1,052.01   509.00   3,028.00  
 Nutrition  1,2403  2,445.00   2,480.60   2,118.14   271.00   4,881.00  
 
 
Considering the proportion of four categories of patients visits for a basic health 
center,  curative care visits account for about 69% of the total patients visits, maternal health 
care visits were 16% ,  child nutritional assessment visits were 9% and the remaining 5% of 
patients visit were immunization services. Figure 1.5 shows these percentages. 
 
Figure 5.7 patients visits categories 
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5.8 Annual operations cost of BHCs 
 
As mentioned earlier, the annual operation cost of the five basic health centers for the 
period April, 2010 to March, 2011 was calculated. Five measures of costs were calculated 
including total annual operations, personnel, supplies and services, BHCs’ building annual 
depreciations  and  the annual depreciation cost of the equipment used by the mobile health 
teams.  
Perssonel cost was composed of annual salaries and other benefits of the all personnel 
working on full time basis for the five basic health centers. There are usually six staff 
member in a basic health center: one M.D doctor, one midwife, one nurse, two vaccinitors, 
one guard and one cleaner. In addition to six staff members, Jaikhush BHC has a nurse and  
Khanaqa BHC has a nurse and a clrek too. The salaries scale vary slightly between the 
mobile health teams for the same level of personnel. Other benefits include the travelling cost 
paid for the staff members as required.  
Supplies and services costs include repair and maintanance of the buidling, motorbike 
and generator;  fuel for generator, vaccination cold box, strelization, winter heating of the 
building, motorbike and lightning; stationary; cleaning and other consumbles.  
The annual depreciation costs for building annual depreciation cost was calculated 
according to the methods described in chapter four. The useful life is estimated at about 
20years for each BHC. 
Table 5.9 shows the five measures of costs for the five sampled BHCs. The total cost 
varies between US$30,972.89 for BHC Khanaqa and US$24,257.34 for BHC Mashenegare; a 
difference of about 12%. The total costs for the other three MHTs of Blkah, Laghman and 
Parwan were US$32,752.1, US30,909.26 and US$ 29,988.3 respectively. 
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Table 5.9:  Annual Operations costs (in US$)  for BHCs 
Cost categories Jarikushk Mashenegare Kanda Khanaqa Mainshahr 
Total 28,936.14 24,257.34 27,053.08 30,972.89 30,540.38 
Personnel 16,769.79 11,660.04 15,478.28 19,157.62 17,037.13 
Supplies and services 5,134.34 5,842.57 4,004.81 2,662.11 6,288.53 
Equipment Annual 
Depreciation cost 1,932.01 1,754.73 1,969.99 4,103.16 1,814.72 
Building annual 
depreciation cost 5,100 5,000 5,600 5,050 5,400 
 
 Measurment of the other four categories of cost for the sampled BHCs shows that the 
highest cost is related to the personnel cost followed by the Building annual depreciation cost 
and services and supplies costs. The equipments’ annual depreciation cost was the lowest of 
the four categories. Figure 5.3 shows these differences in bar charts. 
  
Figure 5.8:  Annual operatiosn cost (in US$) for BHCs 
 
 
 
The average annual operations cost for a basic health center was calculated based on 
dividing the summated total cost of the five mobile health teams by their number. Table 5.11 
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basic health center, the mean total annual operations was about US$28,351.13 and the 
minimum and maximum total annual costs were US24257.36 and US$30972.88 respectively. 
 
Table 5.10: descriptive statistics of  the annual costs (in US$) for BHCs 
Total   Median   Mean   
 Stand. 
Dev.  
 Minimum   Maximum  
141759.82 28,936.13 28,351.96 2,759.19 24,257.35 30,972.88 
66380.38342 16,769.79 16,020.57 27,72.37 11,660.04 19,157.62 
20339.14278 5,134.34 4,786.47 1,467.69 2,662.11 6,288.53 
11,108.23123 1,932.01 2,314.92 1,003.42 1,754.73 4,103.16 
21,188.84358 5,100 5,230 258.84 5,000 5,600 
 
 
Measuring the annual cost for the four categories of cost for a BHC, 49% is the 
annual operations cost of the vehicles of the mobile health teams; 44% is the salaries of the 
personnel; 6% is the supplies and services, and 1% is the annual depreciation cost of the 
equipment of the mobile health teams. Figure 5.4 shows these cost categories. 
 
Figure 5.9: Cost categories 
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5.9 Calculation of per-visit cost of basic health centers 
 
The per visit cost actually represents the cost-effectiveness of the basic health centers. 
The per-visit cost for a basic health center was calculated based on dividing the totan annual 
cost of the BHCs by its total annual number of patients visits. Figure 5.10 shows the 
calculation of the per-visit cost for the five BHCs. The per-visit cost varies from US$ 0.58 for 
BHC Jarikhushk to US$1.67 for BHC Myan Shahr, a difference of about 49%. The per-visit 
costs for the other three BHCs were as US0.86 for BHC Kanda, US$1.19 for BHC Khnaqa, 
and US$1.38 for BHC Mashinegare.  
 
 
Figure 5.10: Per-visit cost (in US$) for BHCs 
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cost contribute to about 18% of the total annual cost of a BHC. The patietns visits is 
important because the major part of cost is fixed, which is changing as the number of patients 
visits changes. 
 
5.10.1 Annual depreciation cost of buildings 
 
The annual depreciation cost of the vehicles were calculated based on 20 years of 
usefule life of the buildings. If the useful life of the buildings were reduced to 15 years, the 
per-visit cost for the six BHCs would increase as shown in table below: 
 
Table 5.11: Effect of change in the useful life of the BHC’s building on per-visit cost 
Name of BHC Jarikhushk Mashinegare Kanda Khanaqa Myan Shahr 
Total cost (with 20 
years building 
depreciation 
28936.13 24257.35 27053.08 30972.88 30540.38 
Total cost (with 15 
years building 
depreciation) 30636.1 26257.34 28919.8 32922.9 32340.38 
 Total number of 
patient visits  50187 17632 31567 26109 18282 
 Per visit cost ((15 
years building 
depreciation)  
 0.61   1.49   0.92   1.26   1.77  
 Per visit cost ((20 
years building 
depreciation)  
 0.58   1.38   0.86   1.19   1.67  
 
 
The results shows that as the useful life of building changes from 20 years to 15 years, 
on average the per-visit cost decreases by the per-visit cost  only by 3%. 
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5.10.2  Number of patients visits 
 
A sensitivity test was performed by 10% and 20% increase as wellas decrease in the 
total number of patients. This calculation is shown in the table 5.14. 
The 10% and 20% increase and decrease in total number of patients visits were 
calculated along with simultaneus proportional increase and decrease in the supplies and 
services cost. All the other costs of the BHCs were assumed not changing with 10% and 20% 
change in number of paients visits. 
 
 
Table 5.14: Effect of number of patients visits on per-visit cost of BHCs 
 
 
 
 
 
 
 
The result of this calculation shows that 10% and 20% increase in the avarge total 
number of patients visits increases the per-visit cost by 11% and 13% respectively, while 
10% and 20% decrease in the avarage total number of patients visits increases the per-visit 
cost by 3% and 47% respectively.  
 
 
 
Total Average cost 28351.964 
Total Average PV 28755.4 
 Cost per visit (with actual annual number of patients visits) 1.136 
Cost per visit (10% increase in total number of patients visits) 0.92 
Cost per visit (20% increase in total number of patients visit) 0.87 
Cost per visit (10% decrease in total number of patients visits) 1.06 
Cost per visit (20% decrease in total number of patients visit) 1.16 
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5.11 Comparisons of mobile health teams and basic health centers. 
 
This section compares the cost and output of the mobile health teams with the basic 
health centers. The comparison is limited to the cost and number of patients’ visits. Three 
aspects are mainly compared: the annual operations costs, annual number of patients’ visits, 
and the per-visit cost. 
 
5.11.1 Comparison of number of patients visits 
 
Table 5.15 shows the average annual number of patients’ visits to the sampled basic 
health centers and mobile health teams. The total number of patients who visited the five 
mobile health teams is 93,870 and those who visited the five basic health centers are 143,777. 
In other words the five basic health centers checked about 21% more patients compared to 
the five mobile health teams. Comparing the four patients’ visits categories for both 
healthcare settings; the basic health centers checked higher number of patients for each 
category. Curative were visits are 12%, maternal health 6%, nutritional assessment 1%, and 
immunization 2% higher for basic health centers than for mobile health teams. 
 
Table 5.13 comparison of annual number of patients visits between BHCs and MHTs 
Patient Visits 
Categories 
Annual number of patients visits 
BHCs MHTs 
Number of patients 
visits 
As % of 
patients visit 
Number of 
patients visits 
As % of 
patients visits 
Curative Care 99,854 69% 7,1319 76% 
Maternal Health 23,706 16% 9,044 10% 
Nutrition 12,403 9% 10,071 11% 
Immunization 7,814 5% 3,436 4% 
 Total number of 
patients visits 143,777 100% 93,870 100% 
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5.11.2 Comparison of annual operations costs 
 
Table 5.16 shows the annual operations cost of the mobile health teams against basic 
health centers. The total annual cost for mobile health teams is 6% higher compared to the 
basic health centers. Personnel cost is 4% higher for the basic health centers than for mobile 
health teams. 
 
 
Table 5.14: Comparison of annual operations cost between BHCs and MHTs 
  Annual operations cost 
Cost 
categories 
MHTs BHCs   Cost in US$ As % of cost Cost categories Cost in US$ As % of cost 
Personnel 69,977.83 44% Personnel 80,102.85 57% 
Vehicle 
operations 78,072 49% 
Building 
annual depr. 
Cost 
26,150 
18% 
Supplies and 
services 8,883.06 6% 
Supplies and 
services 23,932.36 17% 
Equip. Annual 
dep. Cost 1,701.06 1% 
Equipment 
Annual depr. 
Cost 
11,574.61 
8% 
Total 158,634.15 100%  141,759.82 100% 
 
 
5.11.3 Comparison of per-visit cost 
 
The average per visits cost for a mobile health team was calculated at about US$ 2.52, 
while for a BHC this cost is about US$ 1.13, which shows the difference of about 38%. This 
means that for each patients visit, the cost of a mobile health team is 38% higher than a basic 
health center. Figure 5.17 shows this comparison. 
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Table 5.15: Comparison of per visit cost between MHTs and BHCs 
  
MHTs BHCs 
 Total   Mean   Total    Mean  
Annual operations cost 
in US$   15,8534.63   31,726.83   14,1759.83   28,351.97  
 Annual number of 
patients visits   93,870.00   18,774.00   143,777.00   28,755.40  
Per visit cost  
 
 2.52  
 
 1.13  
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Chapter VI 
Discussion and Conclusions 
 
6.1 Introduction 
 
The purpose of this study was to comparatively analyze the cost-effectiveness of the 
mobile health teams (MHTs) against the basic health centers (BHCs)in providing selective 
primary healthcare services to the rural areas of Afghanistan. The study was based on the 
hypothesis that in rural areas of Afghanistan, MHTs can provide more cost-effective selective 
primary healthcare services in comparison to BHCs. The research questions were: (a) What is 
the per patient visit cost of a mobile health team in rural Afghanistan, (b) What is the per 
patient visit cost of a basic health center in rural Afghanistan, (c) How did the cost per patient 
visit vary among the mobile health teams, (d) How did the cost per patient visit compare with 
the mobile health teams and basic health centers.  
The study revealed some interesting findings about the costs and effectiveness of the 
MHTs and BHCs in rural Afghanistan. This chapter discusses the major finding of the study 
in line with the cost-effectiveness model of (Laxminarayan, Chow, & Shahid-Salles, 2006), 
which was chosen as a guiding framework for the conduction of this study. The chapter also 
describes the limitations of the study, conclusions, policy implications and recommendations 
for further researchers. 
The cost-effectiveness model of (Laxminarayan, Chow, & Shahid-Salles, 2006) is 
used as a tool for assessing the healthcare interventions for the purpose of selecting the 
intervention, which can achieve greater health gain with less cost. The model describes that 
for gaining health through an intervention, there are four possibilities, an intervention can:  
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obtain greater health gain with more cost, less health gain with less cost, greater health gain 
with less cost, less health gain with more cost. The model concludes that we choose the 
intervention with the third possibility that is more health gain with less cost.  
Considering the model, the main themes to be discussed include: major findings of 
the study, comparison of costs and output among the mobile health teams, comparison of 
costs and output between mobile health teams and basic health centers, comparison of the 
other factors influencing the operations of the MHTs and BHCs. The discussion will be 
ended by describing the main arguments supporting the cost-effectiveness of the MHTs 
against the BHCs for rural Afghanistan. 
 
6.2 Major findings of the study 
 
Mobile health teams were able to bring the selective primary healthcare services 
closer to the patients’ living place with almost the same per patient visit cost for the BHCs. 
The average per visit cost for a mobile health team is only 38% greater than the average per 
visit cost for a basic health center, which is in fact a small difference of less than a dollar. 
Comparison among the MHTs shows greater differences in the total number of annual 
patients visits as well as the per-visit cost. While for the total operations cost the difference is 
quite small 
Comparison between the mobile health teams and basic health centers also shows the 
difference in the average annual number of patients’ visits and per-visit cost, with less 
difference in average total annual operations cost.  
The average annual number of patients’ visits to a MHT was measured at about 
18,774. The major proportion of patient visits was the curative care (75%), followed by 
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maternal care and child nutritional assessment at about 11% and 10% respectively. The 
immunization visits were about (4%). 
The average annual operations cost of a MHT was about US$31726.83. Vehicles 
operations cost accounted for about 49% of total cost, followed by personnel cost at about 
44%. The supplies and services cost was 6% and equipment annual depreciation cost was 
only 1%. 
The annual number of patients’ visits to a BHC was 28755.40; curative care was 77%, 
maternal 18%, nutrition 9% and immunization 4%. 
The average annual operations cost of a BHC was US$28,352, personnel 57%, 
building annual depreciation 18%, supplies and services 18%, and the annual deprecation 
cost of equipment 8%. 
 
6.3 Comparison among the mobile health teams 
 
The comparison is based on three indicators: total annual number of patients’ visits, 
total annual operations cost, and per-visit cost. 
Comparison of the total annual number of patients visits among the mobile health 
teams show greater differences up to 75%. These differences are due to a variety of reasons. 
One important factor is the availability of health professionals, especially female staff. As for 
the absence of health professionals, MHT Parwan didn't have a midwife for about nine 
months, which dropped the maternal health visits and child nutritional assessment visits to 
1% and zero percent respectively. MHT Baghlan had a very low number of patients’ visits 
compared to its population coverage, only 13,241 annual patients visits from total of 72,715 
population. One reason of this was that the team didn't have both midwife and vaccinator for 
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about three months; also the curative care provider was absent for one month. MHT Balkh 
had the highest total annual number of patients visits among the sampled MHTs; its 
immunization assessment visits were lower, only 2%, mainly due to absence of the vaccinator 
for two months. 
Another factor that was responsible for the difference in the annual number of patients 
visits among the MHTs was the size of their coverage; although population density could be a 
better measure of coverage area, due to the lack of availability of data, the number of 
population was used as an indicator for comparing utilization among the MHTs. This is 
justifiable, because during the research field visits it was found that except MHT Baghlan, all 
the other MHTs didn't have overnight stay in the field. This means all the services delivery 
points were accessible on daily basis, which shows similarity in distances. Comparing the 
population coverage and annual number of patients visits, four out of five MHTs checked 
reasonable annual number of patients.  The ratio of the population coverage versus the annual 
number of patients visits for the five MHT were as such: MHT Parwan 7,000: 5,838, MHT 
Balkh 47,982: 40,042, MHT Laghman 21,641: 17,842, Takhar 13139: 17842 and Baghlan 
72,715: 13,241.  Considering MHT Parwan, it had about 3-4 times lower number of annual 
patients visits, because its population coverage was also lower almost in the same size. MHT 
Baghlan was much less productive as its annual number of patients’ visits was about 13,241 
compared to its highest coverage area of 72,715. 
Comparing the annual operations cost among the MHTs shows that the difference was 
minimal, less than 10%. This means the biggest proportion of the MHTs cost is fixed cost, 
which doesn't change more with the increase in number of patients’ visits.  The annual 
operations cost of MHT Parwan was US$29,988.3 with the annual number of patients’ visits 
of only 5,238. Compared to this the annual operations cost of MHT Balkh was similar at 
US$32752.11, while its annual number of patients’ visits were about eight times greater than 
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MHT Parwan. Although increase in the number of patients didn't considerably increase the 
annual operations cost for this study, other studies show that if the number of patients visits 
increased more and more a point will reach that the number of patients’ visits may exceed the 
capacity of a mobile health team and therefore there will be a need for developing another 
health clinic. But the current annual number of patients’ visits to the sampled MHTs didn't 
show this pattern. 
Comparisons of the per-visit cost among the mobile health teams shows more 
variation, up to 75%. The reason for this variance is mainly due to differences in the annual 
number of patients’ visits. MHT Parwan had the highest per visit cost, because its annual 
number of patients visits in comparison to the per-visit cost for MHT Balkh was only 0.86, 
because its annual number of patients’ visits were about 40042. 
There are limited numbers of studies in Afghanistan on the cost-effectiveness 
analysis; one study conducted in 13 provinces of northern Afghanistan shows similar results. 
The researcher found that there is no stronger relation between the utilization of the health 
clinics and total annual operations cost, but the per visit cost is strongly positively correlated 
with increase in utilization. 
 
6.4 Comparison between mobile health teams and basic health centers 
 
Comparing the average number of annual patients visits, a mobile health team has 
visited about 21% less number of patients in comparison to a basic health center. The reason 
for this could be three kinds of factors: first, during the research field visit it was found that 
the BHCs were regularly working on a daily basis for six days a week, on the other hand 
MHTs were conducted in average for one week (6 days) visit during two months to a service 
delivery point. Second, there were no longer absenteeism times of the healthcare providers as 
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for the MHTs. Third the relatively higher density of population where BHCs were active. 
Comparing the number of population coverage between the MHTs and BHCs, there were not 
considerable differences; even in some cases the population coverage for a BHC was smaller 
than a MHT. 
Comparison of the annual operations cost between MHTs and BHCs shows that a 
mobile health team was about 3% more costly compared to a basic health center. The reason 
for this smaller difference was that the highest proportion of the BHCs’ annual operations 
cost was the fixed cost similar to MHTs. A BHC was able to check 21% more patients with 
almost the same cost as for a MHT.  
Comparison of per visit cost between mobile health teams and basic health centers 
shows that in average MHTs are about 38% more costly compared to BHCs. The reason for 
this difference was the difference in the annual number of patients’ visits. It was found that 
the average annual patients visits to a BHC were 28,755 and to a MHT, 18,774.  
 
6.5 Comparing costs and effectiveness with other studies 
 
The results of similar studies in Afghanistan as well as other developing countries are 
used for the purpose of comparison. In terms of effectiveness, the results of this study show 
that mobile health teams are effective in increasing access to health care services in rural 
areas. Another study was conducted by (Morikawa, Schneider, Becker, & Lipovac, 2011) to 
identify the patterns of patients’ visits to the different types of health clinics including 12 
primary clinics and four mobile health teams in the three northern provinces of Afghanistan. 
It was found that MHTs are effective in increasing access to rural areas (Morikawa, 
Schneider, Becker, & Lipovac, 2011). 
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The average per-visit cost for a mobile health team was about US$2.52 and for a BHC 
was about US$1.19. Although comparison of per-visit cost between different locations and 
countries could not be reasonable in some cases, considering the similarities of conditions 
between the developing countries will allow for this comparison. 
Other similar studies on the cost analysis of basic health clinics show similar results 
to this study. In a study conducted by (Ameli & Newbrander, 2008) in 13 provinces of 
Afghanistan, 355 health clinics and 4,000 health posts were assessed for the effect of health 
services utilization and quality on cost. The costing was based on the operations cost spent on 
health clinic level. The per-visit cost was between US1.48-5.36 and the annual per-capita cost 
was US1.60-10.55. These costs could be higher than that found in the present study, for two 
reasons: first, the study contains a mix of basic and comprehensive health clinics (ranging 
from health posts up to comprehensive health centers). Second in the present study the 
medicines and vaccines costs are not included.  The medicine cost as stated by (MoPH, 2011) 
for the health clinics are about 8.1% of the total operations cost of the health clinic. If this 
percentage of the medicine cost is applied to the current study, it seems that the per-visit costs 
are not so different between the present study and the one conducted by (Ameli & 
Newbrander, 2008). 
In another study conducted by (Berman, 1989) in Indonesia, the annual per-capita 
cost for different health clinics was found at the range of ($US 1.0-1.6). 
Comparing the different kinds of cost categories with the other countries in the 
Bangladesh study (Alam & Ahmed, 2010) personnel cost was about 40%, buildings and 
equipment annual deprecation cost was about 18%, and medicines cost about 7%. 
In case of the study in Indonesia, personnel cost was about80%, capital items annual 
deprecations cost 5%, and medicines about10%. 
103 
 
6.6 Other factors influencing the cost-effectiveness of MHTs and BHCs 
 
6.6.1 Service delivery context 
 
 A BHC was operating in a building specifically designed to fulfill the basic 
requirements of the delivery of selective primary care services. There was at least one room 
for each kind of healthcare services including delivery, dressing, vaccination, maternal care, 
child nutritional assessment, curative care and pharmacy. The rooms were equipped with the 
basic medical and furniture equipment. 
In contrast the MHTs were working in the houses of the local residence in the 
villages; only one to two rooms were available, no furniture and medical equipment were 
available except for the basic examination tool for midwife and curative care provider. The 
spaces for services were two small rooms; one room for the curative care, vaccination, 
dressings, pharmacy services and one room for midwife, to be used for deliveries as well as 
maternal and nutritional assessment cares. The hygiene conditions of these rooms were very 
poor. 
 
6.6.2. Services delivery time 
 
BHCs were working six days a week throughout the year, with only 30 days annual 
leave for each staff member. In contrast, MHTs were working about 240 days per year; 
conducting periodic visits to 6-8 service delivery points. One visit in each two months of one 
six day’s duration was conducted. Thus in one year each service delivery point was accessed 
6-8 times, and the total duration to a service delivery point was 30-40 days per year. 
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Considering the daily time available for patient’s visits, the daily working hours for a 
BHC were from 8:00 a.m. up to 2:00 / 4:00 p.m. Which means that about 6-8 hours time was 
available for patients’ visits. 
In average a mobile health team was spending about 3 hours in travelling each day, 
which means the actual time available for patients’ visits were only 4-5 hours per working 
day. 
 
6.6.3 Staffing sustainability 
 
During discussion with project managers of the institutions running the MHTs, it was 
revealed that availability as well as keeping of the healthcare providers especially midwives 
was a big challenge. There were cases that one MHT in one of the provinces was not working 
for more than a year due to unavailability of midwife. In other provinces, the absenteeism 
from job and frequent recruitment due to leaving job by care providers were seen. There are 
many reasons for this problem. First the lack of health professionals especially female, 
second, in Afghanistan context a specific issue is that women are not travelling alone 
including doctors and midwives. Therefore a closer relative should accompany a midwife. 
The person who accompanies a midwife should be a driver or a care provider; otherwise there 
is no salary in the budget for this person. The other problem for unsustainable staffing is the 
security concern for the staff members. 
 
6.6.4 Security situation 
Through discussions with managers as well as the MHT staff it was found that the 
security situation in the rural areas is becoming worse. In four out of five sample MHTs, 
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there were at least 2-3 inactive service delivery points due to security concerns. There were 
stories that the MHT staff members were threatened in some areas while in the other areas 
they were attacked. The worsening security situation created problems in terms of both staff 
sustainability as well as accessibility to the communities under the coverage of the MHTs. 
 
6.7 Are mobile health teams more-cost effective compared to basic health centers? 
A simple look at the per-visit costs of the individual health clinics of both mobile 
health teams and basic health centers shows little difference between mobile health teams and 
basic health centers. Considering the average per-visit cost, a mobile health team was about 
38% more costly compared to a basic health center. This means, with a little higher per visit 
cost, mobile health teams were able to bring the selective primary health care services closer 
to the patients’ living place. Considering the remoteness of the areas served by MHTS, it 
seems that MHTs are more cost effective for both public sector as well as the patients. 
Considering the cost saving for public sector, during the research field visit it was 
found that at in average a mobile health team was serving 6-8 service delivery points in a 
province. If it is decided to replace the MHTs with BHCs, then there is a need to establish at 
least 6-8 BHCs, one in each service delivery point. On the other hand as the cost data shows, 
the annual operations cost is not mainly dependent on the number of patients’ visits, but 
instead on running a health clinic. Therefore establishing 6-8 BHCs will increase the annual 
operations cost almost 6-8 times. 
MHTs are not only efficient for the public sector, but also for the patients. By 
bringing healthcare services closer to the patients living places, there are greater savings in 
terms of avoiding transportation costs as well as saving the time of patients and their 
caretakers. The remote areas of Afghanistan are characterized by bad road conditions and a 
poor transportation system; therefore bringing patients to distant fixed facilities is very costly. 
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The other aspect of MHTs’ cost-effectiveness is its higher effectiveness. An important 
indicator for cost-effectiveness of MHTs is that the MoPH of Afghanistan defined an under 
utilized BHC, as one that cant check 1,000 or more new patients in a month (MoPH, 2008).  
Considering the proportion of new patients in the total number of patients’ visits, MHTs were 
able to achieve this target. On the other hand people of the remote areas, where MHTs are 
active, don't have access to stationary clinics. They can’t use the distant stationary clinics due 
to bad road conditions, poor transportation system and unaffordability of high transportation 
cost. 
Despite the higher cost-effectiveness of the MHTs for rural areas, they have some 
important limitations. First, the periodic nature of their visits to the communities, which 
occur about only six days in two months, considerably, decreases their utilization. Second, 
the staffing of MHTs were not stable; during the research filed visit it was found that finding 
healthcare provider especially midwife was very difficult and there were unavailability of 
healthcare providers for months. This argument was also supported by checking the leave and 
attendance of the healthcare providers, as mentioned before. Third, comparing the population 
coverage by MHTs and BHCs shows that the level of utilization of MHTs is lower than the 
BHCs. Figure 6.1 shows the population coverage by both types of health clinics. 
 
Table 6.1: Health clinics population coverage versus annual number of patients’ visits 
 
 
 
 
 
 
 
 
 
 
 
BHCs 
Estimated Size of 
population covered 
by 
MHCs 
Estimated Size of 
population covered 
by 
Jarikhushk 20362 Baghlan 72,715 
Mashinegare 15360 Balkh 47,982 
Kanda 11124 Laghman 21,641 
Khanaqa 10500 Parwan 7,000 
Myan Shahr 9739 Takhar 13,139 
Total 67085   162477 
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6.8 Limitations of the study 
 
In this study a simple model of cost-effectiveness was used. Due to the absence of 
more detailed data on the costs of the health clinics and time limitations, it was difficult to 
identify the more accurate per visit cost, and the separate cost for each category of patients’ 
visits.  Therefore the per-visit cost for all kinds of health interventions was considered equal.  
The other limitation was that due to unavailability of data on the cost of vaccines and 
medicines and absence of appropriate recording of their damage and loss, these costs were 
not included in the cost calculation. Third limitation; out of six MHTs and BHCs selected for 
the purpose of this study, the cost and output data of one BHC and one BHC were not 
accessible and therefore were excluded from the study. 
 
6.8 Conclusions 
 
This study assessed Mobile health teams against basic health centers in terms of cost-
effectiveness. The average number of patients visits for a MHT was about 21% lower than 
for a BHC. The average annual operations cost for a MHT was about 3% higher than for a 
BHC. The final judgment of comparison was based on the per-visit cost. The per-visit cost, 
which represents the cost-effectiveness ratio, was about 38% higher for a MHT compared to 
a BHC. Considering the wide spread locations of the communities, different hurdles against 
the delivery of healthcare services to these communities and the mobile health teams had 
similar achievements with similar cost as compared with basic health centers, which were 
active in relatively less remote areas. Another interesting point here is that the per-visit cost 
for both MHTs and BHCs was US$2.52 and US$1.19 respectively, which was not higher 
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than that found in other studies. MHTs were able to expand the selective primary healthcare 
services to the population of the remote areas who didn't have access to the fixed health 
clinics.  
The main achievements include: 
1. Increased access to curative care services by visiting about 14,264 patients 
2. Increased access to maternal health care services through visiting about 2,014 patients 
3. Increased child nutritional assessment and consultation by checking about 1,809 children 
4. Expanded immunization by vaccinating about 687 children and pregnant women. 
Considering the costs of delivery of the above services, MHTs were not costly. 
The result of the study shows that most of the cost of BHCs and MHTs is the fixed cost. 
Therefore the only way for improving efficiency is to increase the patients’ access to the 
health clinics. Considering the dispersed location of the communities in the rural areas, 
replacing mobile health teams with basic health centers may require establishing one health 
clinic in each services delivery point; this will result in an increase in the cost of almost 6-8 
times and inefficient utilization of resources 
The comparative aspect of the study revealed some interesting lessons about the cost-
effectiveness analysis of the health interventions. First, to deliver policy implications from a 
study, there is a need for a benchmark. For the purpose of this study, the per-visit cost for the 
BHCs was used as a target for the mobile health teams, which provides the goal against 
which MHTs were compared. Second, comparing the costs and output among the same group 
of an intervention might result in several policy implications. In the mobile health teams 
study, the comparison of per visit cost among the five sampled MHTs shows that per visit 
cost drops as the number of patients visits increases. Conducting similar studies for 
comparing all the other types of health clinics in Afghanistan will help in finding cost-
effective and sustainable solutions for rural health problems. 
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6.9 Recommendations for further researches 
 
This study was a simple model of analyzing the cost-effectiveness of the MHTs in 
comparison to BHCs in rural Afghanistan. Considering the financial constraints from one 
side and the presence of different kinds of health clinics and hospitals, there is a need for 
more cost-effectiveness studies on national level. Two kinds of study are specifically 
recommended; first, the study which covers different types of health clinics and hospitals 
with larger sample size representing the whole country; second, more specific studies to 
identify the full per visit cost for different categories and subcategories of healthcare services 
provided in Afghanistan.  
 
6.10 Policy Implications 
 The mobile health team strategy is an effective strategy for delivering the remote and 
hard to access areas. To further increase their efficiency and effectiveness the following 
points are suggested. 
1. The results of the study show that the efficiency of the MHTs is dependent on 
their degree of utilization. Therefore factors, which are influencing the utilization, should 
include the appropriate estimation of population coverage as well as selection of the location 
of the services delivery points of the MHTs, which must be conducted carefully.  
2. Appropriate measures need to be taken for the sustainable availability of the 
healthcare providers in mobile health teams. Options in this regard could be assigning the 
healthcare provider from the nearby fixed facilities; other options could be the involvement 
of the local private healthcare provider. 
3. More accurate and regular scheduling of the MHTs visits is recommended to 
facilitate an increase in the number as well as the length of the periodic visits. 
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